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For the past few years the various phases of the abnormal body states 
arising as a result of a paucity or an excess of the secretion of the para- 
thyroid glands have intrigued investigators in all divisions of medical 
science. Many aspects of the problem have been studied and solved 
by the cooperation of physiologists, biochemists, endocrinologists, roent- 
genologists and surgeons. There remain, however, the pathologic study 
and classification of the parathyroid glands from patients who have 
suffered from an excess or abnormal secretion of these glands. At the 
time this study was undertaken, no acceptable classification of para- 
thyroid tumors was available, but during the course of our investigations 
Castleman and Mallory’ presented their work on this phase of the 
problem. In this report the workers collected from the literature and 
summarized 160 cases of disorders that were proved to be or that were 
probably hyperparathyroidism. Since this summary contains all the 
important data and is readily available, our work covering these cases 
has been deleted. To these cases Castleman and Mallory added 25 of 
their own, making a total of 185. The greatest numbers of cases pre- 
viously reported were 5 by Hunter and Turnbull * and 6 by Bergstrand.* 


HISTORY 


The principal points of historical interest concerning the discovery 
and development of knowledge of the normal gland have been reviewed 
in another publication.‘ A large number of papers have been written 


* Littauer Fellow in Pathology, Harvard University. 

From the pathological laboratories of the New England Deaconess Hospital, 
the New England Baptist Hospital and the Pondville State Hospital. 

1. Castleman, B., and Mallory, T. B.: Am. J. Path. 11:1, 1935. 

2. Hunter, D., and Turnbull, H. M.: Brit. J. Surg. 19:203, 1931. 

3. Bergstrand, H.: Acta med. Scandinav. 54:539, 1921; Endocrinology 6:477, 
1922; Acta path. et microbiol. Scandinay. 5:52, 1928; Acta med. Scandinav. 
76:128, 1931; Am. J. Cancer 21:581, 1934. 

4. Morgan, J. R. E.: Arch. Path., to be published. 
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on the various aspects of parathyroid disease, and since many excellent 
historical reviews of the subject are readily available further repetition 
is unnecessary. It is of interest, however, to note that the first para- 
thyroid tumor was not described urtil 1900 (de Santi’), and it was 
not until 1925 that Mandl® definitely related hyperparathyroidism to 
generalized osteitis fibrosa cystica: Among the more comprehensive 
writings are those of Albright and his co-workers,’ Collip,* Hunter and 
Turnbull,? Bergstrand,* Welti,? Jung,’® Churchill and Cope,’ Com- 
pere ** and Castleman and Mallory. The recent publication by the latter 
two investigators contains an excellent review of the literature to date. 


REPORT OF CASES 


This report presents 6 cases of parathyroid tumor with associated 
hyperparathyroidism. Five of the cases were in patients of the Lahey 
Clinic, and in each one Dr. Frank H. Lahey found and removed a para- 
thyroid tumor. The sixth case was discovered only at autopsy, the 
roentgenologic observations having been misinterpreted owing to an asso- 
ciated carcinoma of the breast. 


Case 1—A white woman, aged 62, entered the New England Deaconess Hospital 
for treatment of vulvovaginitis. Routine examination revealed marked kyphosis, 
loss of stature and rarefaction of all bones except those of the skull and feet. 
The serum calcium was 14 mg. per hundred cubic centimeters; the phosphorus, 
2 mg., and the phosphatase elevated. The calcium balance was negative. Hyper- 
parathyroidism was diagnosed. 

There was no palpable tumor, but an exploratory operation revealed below 
the lower left lobe of the thyroid a mass which extended down into the anterior 
part of the mediastinum and was distinctly separated from the thyroid except 
for blood vessels and areolar tissue. On the third day after operation the serum 
calcium was 9.8 mg., and mild tetany was present. Later the serum calcium fell 
to 7.1 mg., and the phosphorus rose to 2.4 mg. With adequate treatment the 
patient made a good recovery and was discharged four weeks after operation. 


5. de Santi: Internat. Centralbl. f. Laryng. u. Rhin. 16:546, 1900. 

6. Mandl, F.: Wien. klin. Wechnschr. 38:1434, 1925; Zentralbl. f. Chir. 
53:260, 1926. 

7. Albright, F.; Bloomberg, E.; Castleman, B., and Churchill, E. D.: Arch. 
Int. Med. 54:315, 1934. Albright, F.; Baird, P. C.; Cope, O., and Bloomberg, E.: 
Am. J. M. Sc. 187:49, 1934. Albright, F.; Aub, J. C., and Bauer, W.: J. A. M. A. 
102:1276, 1934. Albright, F.: New England J. Med. 209:476, 1933. Bauer, W.; 
Albright, F., and Aub, J. C.: J. Clin. Investigation 8:229, 1930. 

8. Collip, J. B.: J. Biol. Chem. 63:395, 1925; Medicine 5:1, 1926; Canad. 
M. A. J. 24:646, 1931. Be 

9. Welti, H.: Chirurgie des parathyroides, in Rapport, Association francaise 
de Chirurgie, XLII. Congrés francais de Chirurgie, Paris, Brodard & Taupin, 
1933. 

10. Jung, A.: Chirurgie des parathyroides, in Rapport, Association francaise 
de Chirurgie, XLII. Congrés francais de Chirurgie, Paris, Brodard & Taupin, 
1933. 

11. Churchill, E. D., and Cope, O.: Surg., Gynec. & Obst. 58:255, 1934. 

12. Compere, E. L.: Surg., Gynec. & Obst. 50:783, 1930. 
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Gross Description—The tumor mass measured 3 by 2 by 1.5 cm., was well 
encapsulated and of a yellowish-pink mottled color. The tissue was soft and on 
section bulged slightly above the cut surface. Sections for microscopic study were 
taken from each end of the tumor, one of which was a deeper yellow than the other. 


Microscopic Description of Section A—Section A (fig. 1A) consisted almost 
entirely of transitional oxyphil cells which were slightly larger than normal, 








Fig. 1 (case 1).—A, parathyroid adenoma; X 275. Note the uniformity of the 
cells and the irregularity of the fibrous tissue. This is a hematoxylin eosin 
preparation. The granules are unstained. B, marked cellular variability; < 825. 
Note the nuclear gigantism and multiplicity. 


varying from 9 to 16 microns in diameter, with the average cell measuring about 
12 microns. The cells varied in shape from round to polygonal, with the cell 
membrane usually distinct. With the modified Mallory stain the cytoplasm 
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contained a variable amount of reddish granular material. The nuclei were slightly 
larger than normal and, though chiefly of the dark type, other transitional forms 
were also present. Scattered throughout the section were a few principal and 
oxyphil cell forms. The latter cells had an average diameter of about 18 microns 
and except for a slight increase. in size and diminution in intensity of granular 
staining were similar to the normal oxyphil cell. 

The stroma was irregular in amount and distribution, being thick and col- 
lagenous in some areas and thin and stringy in others. This fibrous tissue divided 
the cells into irregular cords and clumps, with a few alveolar structures also 
present. The acinar walls were composed of transitional oxyphils with an occasional 
mature oxyphil form and, though many acini were empty, some contained a clear 
colloid substance. The vascular network showed a moderate increase in amount 
and an irregularity of vessel caliber and distribution. A few fat cells, singly 
and in small groups, were also scattered throughout the tissue. 

Summary: This section of the tumor was composed chiefly of transitional 
oxyphil forms with a few normal principal and oxyphil cells also present. There 
was moderate and irregular increase in the vascular supply and fibrous tissue 
stroma. The cells contained no mitotic figures nor did they present evidence of 
active proliferation. 

Diagnosis: Transitional oxyphil cell adenoma. 

Microscopic Description of Section B—The cells of this section (fig. 1B) 
were so heterogeneous and variable that their description is difficult. The most 
striking feature was the magnitude of the cells, many of which measured up to 
50 microns in diameter, with the average cell diameter being about 25 microns. 
The amount of cytoplasmic granularity was extremely variable, ranging from a 
closely packed mass of acidophilic granules to a perfectly clear ballooned cell. 
The nuclei presented the most distinctive features, being chiefly large, round or 
oval and taking a pale stain. Most of the nuclear chromatin consisted of finely 
divided sandlike particles, but a few pyknotic nuclei were also present. The 
nuclei measured from 6 to 20 microns in diameter with an average of about 12 
microns, and each contained from 1 to 4 bright red irregular nuclei which were 
slightly larger than normal. Many of the cells had multiple nuclei, the number 
ranging from 2 to 6. 

The fibrous tissue stroma presented a slight increase in amount and was 
irregularly distributed. The cells presented a protean arrangement with no alveolar 
formation. As in the other section, the vascular supply was increased in amount 
and irregular in distribution. 

Summary: The majority of cells most closely resembled the transitional 
oxyphil type but showed giant forms with nuclear gigantism and multiplicity. 
There were no mitotic figures, but the multinucleated cells were indicative of 
amitotic division. There was a slight irregular increase in fibrous tissue and 
vascular supply. 

Though the two sections were taken from the same tumor and classified as 
being of the same type (transitional oxyphil), there was a marked variation in cell 
forms. Section B showed a much greater variation in cell types from one area 
to another and often within the confines of a single low power field. 

Diagnosis: Transitional oxyphil cell adenoma. 


Case 2.—A white woman, aged 52, entered the New England Baptist Hospital 
with the complaint of pain in the knees and neck and partial loss of function 
of various joints. Examination revealed marked arthritic changes of the cervical 
vertebrae, decalcification of the femurs and crepitation and thickening of the 
synovial membrane of the knee joints. The serum calcium was 12.5 mg., and 
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the phosphorus and phosphatase were within normal limits. The calcium balance 
was negative. The diagnosis was atrophic arthritis and hyperparathyroidism. 

There was no palpable mass, but at operation the right inferior parathyroid 
was found to be greatly enlarged. On the second day following operation the 
serum calcium was 10.9 mg. and the phosphorus 2.8 mg. The patient did not 
have tetany and on discharge, ten days after operation, had normal amounts of 
serum calcium and phosphorus. 


Gross Description—The tumor consisted of a rounded, fully encapsulated mass . 


of tissue measuring 1 cm. in diameter. It was moderately firm in consistency 
and of a reddish-brown mottled color. Section revealed a reddish-brown mottled 
moist surface which bulged slightly. 

Microscopic Description—All cells of this tumor corresponded to the types 
seen in the normal gland. There was, however, a great preponderance of oxyphilic 
forms, both transitional and mature, with comparatively few principal cells. 
Except for an occasional wasserhelle form, all cells contained red granules 
which stained slightly lighter than normal. Virtually every cell was larger than 
its normal prototype, with many of the oxyphil forms measuring up to 30 
microns in diameter. The nuclei were for the most part large, round and swollen, 
with a light staining ieaction, and from 1 to 3 prominent, deeply acidophilic 
nucleoli. An occasional oxyphil form was present which contained 2 or 3 large 
pale nuclei, but no mitotic figures were seen. 

The fibrous tissue stroma was in some areas irregularly thickened and in 
others stringy and less abundant. This tissue divided the cells into irregular 
clumps and masses with no definite arrangement or alveolar structures present. 
The sinusoidal capillaries showed a marked variation in caliber and regularity of 
distribution. 

Summary: Most cells were of the transitional oxyphil type with a slight 
but definite increase in size. Cellular gigantism and nuclear multiplicity were 
present but not frequent. There was an irregular increase in fibrous tissue and 
vascular supply. No mitotic division was demonstrable. 

Diagnosis: Transitional oxyphil cell adenoma. 

CasE 3.—A white woman, aged 48, entered the New England Baptist Hospital 
with a palpable adenomatous goiter and a complaint of nervousness, pain in the 
legs-and-a loss of 40 pounds (18.1 Kg.) in weight over a period of ten years. 
During the six years previous to admission she had suffered from three spontaneous 
fractures. Physical examination revealed kyphosis, lordosis and scoliosis, short- 
ening and inversion of the right leg, compression of vertebrae, typical roent- 
genologic evidence of generalized osteitis fibrosa cystica, adenomatous goiter, 
generalized arteriosclerosis, hypertension, etc. The serum calcium was 11.3 mg. 
and the phosphorus 3 mg. 

At operation two adenomatous nodules were removed but were proved by 
frozen section to be thyroid tissue. Further search revealed a firm hard nodule 
in the substance of the right upper pole of the thyroid, which on section proved 
to be parathyroid tissue. Following parathyroidectomy the serum calcium fell to 10 
mg. and the phosphorus to 1.9 mg. The patient had a normal convalescence and was 
discharged sixteen days after operation. 

Gross Description—The specimen consisted of a small rounded piece of firm 
reddish-brown mottled tissue which measured 0.7 cm. in diameter. Section revealed 
a homogeneous tissue with a moist, smooth, reddish-brown mottled surface. 


Microscopic Description—The tissue consisted chiefly of dark principal and 
transitional oxyphil cell forms with but few light principal and mature oxyphil 
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cells present. The cells showed a slight but definite increase in size, and scattered 
throughout the tissue were small irregular clumps of giant transitional oxyphil 
forms which measured up to 30 microns in diameter. These cells contained from 
1 to 4 nuclei with prominent nucleoli and measured from 6 to 20 microns in 
diameter. The intercellular fibrous connective tissue stroma was markedly variable 
in amount and distribution, being in broad collagenous sheets in some areas and 
thin stringy wisps in others. The cells were divided into irregular clumps and 
groups with no appreciable attempt at follicle formation. The vascular supply 
through the dilated sinusoidal capillaries was irregularly distributed. 

Summary: Though the majority of the cells were of the transitional oxyphil 
type, the presence of large numbers of dark principal cells, which were also 
transitional forms, indicated that this tumor more closely approached the normal 
gland cell type. Cell hypertrophy with nuclear gigantism and multiplicity was a 
prominent feature. The fibrous tissue stroma and vascular supply were both 
increased and irregularly distributed throughout. There was no mitotic activity, 
but amitotic division was present. 

Diagnosis: Transitional oxyphil cell adenoma. 

Case 4.—A white woman, aged 52, was admitted to the New England Deaconess 
Hospital with a history of intermittent pain in the left epigastric region for 
sixteen’ years. Examination revealed an irritable colon and stricture of the anal 
sphincter. Routine investigation showed an anterolateral bowing of the left 
tibia, narrowing and rarefaction of the vertebrae, shortening of the right leg 
and mottling of the bones of the vault of the skull, ilium and sacrum. The serum 
calcium was 14.1 mg. and the phosphorus 2.1 mg. 

An exploratory operation was performed, and a tumor the size of a lima 
bean was found in the position of the right inferior parathyroid. During con- 
valescence the serum calcium fell to as low as 7.8 mg., and a slight degree of 
tetany was elicited. Recovery was uneventful, and the patient was discharged 
with normal amounts of serum calcium and phosphorus. 

Gross Description—The specimen consisted of an encapsulated bean-shaped 
piece of soit, yellowish amber-colored tissue which measured 1.5 cm. in its 
greatest diameter. On section the tumor presented a moist homogeneous yellow 
surface. 

Microscopic Description—The majority of the cells in this tumor most closely 
resembled the pale principal type. Though a few dark principal cells were present, 
there were no mature oxyphils and only a few transitional oxyphil forms. Many 
of the cells were of normal size, but the majority had a slightly larger diameter. 
The cytoplasmic detail was poor, and the cell outline was often indistinct. The 
cell diameter measured up to 14 microns, and the prominent nuclei measured up to 
9 microns. Most of the nuclei were larger than normal, pale staining and finely 
granular. Only occasionally did a cell contain more than a single nucleus. 

There was a slight, irregularly distributed increase in fibrous connective tissue 
stroma, and though most of the cells presented a protean arrangement, many 
large alveoli were present. The vascular supply consisted of large sinusoidal 
capillaries with a marked variability in caliber and distribution. These thin- 
walled structures were very fragile, and in many areas they had been ruptured 
by the operative manipulations, producing small areas of fresh hemorrhage 
throughout the tissue. 

Summary: The tumor consisted almost entirely of large pale principal cell 
forms among which no true giant cells were present, and only an occasional example 
of nuclear multiplicity was noted. There was, however, a fairly well marked 
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variation in cell and nuclear size. There was a slight irregular increase in fibrous 
tissue as well as a marked increase in vascularity. No mitotic figures were 
present, and only an occasional evidence of amitotic division was noted. 

Diagnosis: Principal cell adenoma. 

Case 5.—A white woman, aged 45, entered the New England Deaconess 
ee with the complaint of progressive loss of stature and pain in the back 
a S increasing in severity for two years. Multiple pains and aches had 
also been present for six months. Examination revealed marked kyphosis at the 
level of the eighth dorsal vertebra, knee joints not remarkable and general physical 
condition good. Roentgenologic evidence of generalized osteitis fibrosa cystica 
was demonstrated. The serum calcium was 14.4 mg. and the phosphorus 2.4 mg. 

No tumor was palpable, but when an exploratory operation was performed 
a large tumor occupying the site of the right lower parathyroid was removed. 
Convalescence was uneventful with no severe symptoms of hypoparathyroidism. 
The serum calcium fell to 7.5 mg. and the phosphorus to 1 mg. six days after 
operation. When the patient was discharged on the twelfth day the serum 
calcium had risen to 8.9 mg. and the phosphorus to 1.5 mg. 

Gross Description—The specimen consisted of an encapsulated tumor mass 
measuring 3.5 by 2.4 by 1 cm. It was soft and yellowish brown, and showed a 
small subcapsular hemorrhage. The cut surface was light brown and moist. 

Microscopic Description—The tissue was almost entirely composed of transi- 
tional oxyphil forms which showed a slight variability in size, with a few large 
and irregular cells present. The average diameter was about 12 microns with 
the nuclei averaging about 7.5 microns. The cytoplasm contained a variable 
amount of granular material ranging from an occasional red granule to a solidly 
packed granular mass. Nuclear gigantism and multiplicity were present but rare. 

There was only a slight irregular increase in the fibrous tissue stroma which 
divided the cells into irregular groups. A few alveolar structures lined by tall 
columnar transitional oxyphil forms were noted. These acini contained no secretory 
product, but some were filled by recent hemorrhage, probably of traumatic origin. 
The sinusoidal capillaries showed a marked variability of caliber, engorgement and 
distribution. 

Summary: The tumor consisted chiefly of transitional oxyphil cells which 
showed a considerable variability in size. There was a generalized increase in 
diameter of virtually all cells and nuclei. Nuclear gigantism and multiplicity 
were present rarely. There was no mitotic activity, but amitotic division was 
demonstrable. 

Diagnosis:, Transitional oxyphil cell adenoma. 

Case 6.—A white woman, aged 55, first noted a small symptomless lump in 
the right breast about one year before death. When first seen at the Huntington 
Memorial Hospital she had an extensive carcinoma of the breast with metastases 
to the axillary lymph nodes, the bones of the skull, spine and pelvis and both 
lungs. She was given a course of roentgen treatments with some relief from 
pain. Her admission to the Pondville State Hospital was essentially for terminal 
care. At this institution she was given further radiation treatment but her 
course was progressively downhill. Roentgen films showed a widespread irregular 
rarefaction of bone which in view of the primary tumor was interpreted as 
metastatic tumor lesions. No studies of the blood were done. 

Autopsy, performed by Dr. Cecil Krakower, revealed the fact that, though 
several foci of bone metastases were present, most of the osseous lesions were 
tumor-free. They were diagnosed as generalized osteitis fibrosa cystica. A care- 
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ful search of the thyroid region revealed a tumor in the position of the right 
superior parathyroid. The other parathyroids were not noted. 

Gross Description—The tumor consisted of a mass of soft reddish-brown 
mottled tissue which measured 1.7 cm. in length and 0.9 cm. in its greatest 
diameter. At one end of the tissue was a small mass about 0.7 cm. in diameter 





Fig. 2 (case 6).—Parathyroid adenoma; X 15. A photomicrograph of a sec- 
tion of the whole tumor showing two large portions and a rim of normal tissue 
at the top. Note the size, number and irregular distribution of the vessels. 


which was of a more yellowish-brown color and resembled normal parathyroid 
tissue. 

Microscopic Description—The tumor could be conveniently divided into three 
portions (fig. 2). The largest part consisted almost entirely of mature oxyphil 
cells, the exception being an occasional transitional oxyphil in which there was a 
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small perinuclear clear space with a slight diminution in cytoplasmic granularity. 
The oxyphil cells were of a fairly uniform size throughout and measured from 12 
to 16 microns in their greatest diameters. The cytoplasm was filled with strongly 
acidophilic granules which were more closely packed in some than in others. The 
nuclei varied from 4 to 8 microns in diameter, with the average being about 6 
microns. No true giant nuclei were present, but several cells contained 2 or 
3 nuclear structures. 

There was a slight increase in fibrous tissue stroma, also a slight variation 
in capillary caliber and distribution. The cells were arranged in solid protean 
masses, cords and alveolar structures, with many of the latter being large, dilated 
and cystic in appearance. 

The second portion consisted of a smaller mass of cells situated at one 
end of the section and separated from it by a small amount of fibrous tissue. 





Fig. 3 (case 6).—Parathyroid adenoma; X 1,500. The smaller mass is shown. 
Note the mature and transitional oxyphil cells. 


The cells of this area consisted of principal cell forms, throughout which were 
scattered large and small groups of oxyphils morphologically similar to those 
in the larger mass (fig. 3). The cellular arrangement, fibrous tissue and vascular 
supply were similar to those already described. 

The third portion consisted of a narrow rim of tissue composed of principal 
cells and separated from the tumor by a small amount of fibrous tissue. 

Summary: The main tumor mass consisted of cells which were definitely 
oxyphilic in type. There was a slight increase in fibrous tissue stroma and 
vascular supply with irregularity of distribution. Nuclear and cellular gigantism 
was not. present, but multiple nucleated cells were noted. The smaller portion 
of tissue consisted chiefly of normal pale principal cells with many oxyphils and 
transitional forms scattered throughout. The outer rim of normal-appearing 
tissue suggested that this portion represented the original glandular tissue, with 
the other portions constituting an adenomatous neoplasia. The absence of cellular 
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compression was, however, not in favor of this assumption. The weight of evidence 
seemed to favor the diagnosis of adenoma. 
Diagnosis: Oxyphil cell adenoma. 


SUMMARY OF REPORT OF CASES 
The more interesting features of the cases (table) are as follows: 


All the patients were women from 45 to 62 years of age, the average 
being 52.3 years. Each one presented roentgenologic evidence of fibro- 
cystic bone disease while none had nephrolithiasis. The preoperative 
serum calcium determinations ranged from 11.3 to 14.4 mg., and it was 
noted that in the cases with the higher preoperative values the serum 
calcium fell to lower levels after parathyroidectomy. Though probably 
of no significance, it is interesting to observe that 5 of the tumors 
occurred on the right side and 4 in the lower glands. Four of the tumors 
were classified as transitional oxyphil cell adenomas, 1 as a principal 
cell adenoma and 1 as a mature oxyphil adenoma. 

Considering cases 1, 2, 3 and 5, in all of which the diagnosis was 
transitional oxyphil cell adenoma, there appears to be a direct relationship 
between the size of the tumor and the preoperative level of the serum 
calcium. There is, however, not sufficient evidence to merit the drawing 
of any conclusions from the observation. 


COMMENT 


Castleman and Mallory ' divided benign parathyroid tumors into two 
groups : adenoma and hyperplasia. By the classification of these workers 
the cases reported in the foregoing section, with the possible exception 
of case 6, were all instances of adenoma. 

The most prominent feature of all these tumors was the generalized 
cellular enlargement. Though cells of normal dimensions were seen, 
the size of the average tumor cell was many times that of the normal. 
Since the only true estimation of cell size is determined by computation 
of its volume, a considerable time was devoted to this study. The equa- 
tion V = 1/6 z D* was used, the value D being estimated as accurately 
as possible after the study of serial sections of the tumors. In case 1 
many of the larger cells were found to be more than eighty times the 
volume of the normal cell. It was also found that if the tumor were 
due to a straight hypertrophy of preexisting cells its size could in many 
cases be accounted for by this hypertrophy. 

Hypertrophy alone, however, is not sufficient to explain the many 
histopathologic aspects. Nuclear multiplicity and gigantism were noted 
in varying degrees in all the tumors, the number ranging from 2 to 6 
and the size up to 20 microns. The nuclear abnormalities are interpreted 
as indicative of amitotic division, the etiologic factor of which is 
unknown. Many of the nuclei contained from 2 to 5 prominent large 
round nucleoli, irregularly distributed (fig. 1B). 
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In some of the tumors the cells were fairly uniform while in others 
there was a marked variation within the area of a low power microscopic 
field. This distribution of cells into protean masses, large and small 
clumps, cordlike structures and alveoli depended to a great extent on 
the fibrous connective tissue stroma. All tumors examined showed to 
some extent an irregular increase in fibrous tissue ; this was seen as thick- 
ened collagenous sheets in some areas and as thin stringy wisps in others. 
Although all the aforementioned types of cell arrangement are found 
in normal glands, the change in stroma is a specific attribute of tumors 
of the parathyroid. The blood vessels of the normal gland, as pre- 
viously described, are abundant and of a fairly even caliber and distribu- 
tion while those of the tumor group showed a marked irregularity in 
caliber and distribution with large, dilated, engorged sinusoidal capil- 
laries being frequently seen. 

Castleman and Mallory’ stressed the significance of the localized 
character of the proliferative process as being indicative of neoplasia. 
These authors stated: “The crux of the argument rests, in our opinion, 
in the localized character of the proliferative process. Our own experi- 
ence indicates this is frequently limited not merely to one gland but 
to a portion of a single gland.” They further recorded that they had 
demonstrated a rim of normal parathyroid tissue on one margin of the 
tumor in 8 of their 19 cases of adenomas and gave seemingly ample 
reasons for the paucity of such observations by other workers. Though 
an effort was made to demonstrate normal parathyroid tissue about the 
tumors described here we were, with the possible exception of case 6, 
unable to do so. 

As noted, the tumor in case 6 differed from the other tumors in sev- 
eral respects, and its diagnosis as an adenoma is only tentative. The 
histologic feature most indicative of a neoplastic formation was the 
narrow rim of normal principal cells, but these cells showed no evidence 
of compression, and it could not be proved that they did not represent 
a group of cells displaced from the smaller mass of tissue. There is 
also the possibility that the latter region represented the original gland 
and the larger one an adenoma, but the presence of morphologically 
identical abnormal cells in both portions does not substantiate this 
assumption. Further, the cordlike arrangement of cells, their relative 
uniformity of size, shape and structure, the comparative lack of cell 
hypertrophy and nuclear multiplicity and the more nearly normal dis- 
tribution of fibrous tissue stroma and vascular supply are all somewhat 
indicative of hyperplasia. The hyperplasias reported by Castleman and 
Mallory ? were generalized, involved all the glands and consisted entirely 
of principal ballooned or wasserhelle type cells. The most significant 
fact against the diagnosis of the condition in case 6 as a hyperplastic 
gland is that the other glands were not notably abnormal. It is possible, 
however, that comparison with the thyroid gland may be helpful, for 
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it is not uncommon to find a lobe or portion of a lobe to be hyperplastic 
while the remainder of the gland is relatively normal. Though the para- 
thyroid tissue is commonly divided into four glands, it is assumed that 
the tissue functions as a unit and hence by analogy with the thyroid 
a focal hyperplasia of the parathyroid tissue may occur, giving rise to 
an apparent tumor. 

Much remains to be learned about the physiology of the parathyroid 
gland and the significance of its various component cells. Among the 
unknown details is the factor or factors which bring about the formation 
of oxyphil cells. As noted, case 6 was one of carcinoma of the breast 
with multiple bone metastases as well as generalized osteitis fibrosa 
cystica. In another case of carcinoma of the breast with bone metastases 
but no roentgenologically identifiable fibrocystic bone changes, most of 
one of the parathyroids was occupied by a large nest of oxyphils. These 
cells were in every respect morphologically similar to those in case 6 
and contained the only mitotic figure seen in this study. This mass 
of oxyphils may be interpreted as representing an early stage of a para- 
thyroid tumor or as an oxyphil cell response to bone destruction. In 
the latter regard it is of interest to note, and speculate on the possible 
significance of, 2 cases of carcinoma of the breast with secondary osseous 
lesions in which the parathyroids showed definitely abnormal masses of 
oxyphil cells. The functional activity of the various cell types has been 
previously discussed,* and it is beyond question that the principal cell 
forms are the primary and essential endocrinologically active cell types. 
The discovery of a parathyroid tumor associated with a generalized 
osteitis fibrosa cystica and consisting almost entirely of oxyphils is defi- 
nite evidence of the functional activity of this cell. The presence of 
a mitotic figure within an oxyphil is considered proof that these cells 
are capable of growth activity and are not merely inert structures. The 
histologic studies of fat, glycogen and mitochondria are recorded else- 
where * and repetition is unnecessary. It is felt that, though admittedly 
varying in degree, all cells, including the mature oxyphil forms, are 
capable of elaborating parathyroid hormone. 


CRITERIA FOR DIAGNOSIS OF ADENOMA 


The detailed study of the tumors described and a review of the litera- 
ture reveal many interesting points in the diagnosis of parathyroid ade- 
nomas, i. e., a benign neoplastic growth of the parathyroid tissue. 

No constant cell type is found in these adenomas, and though each 
tumor consists essentially of one cell form, i.e., principal cells, transi- 
tional oxyphil forms or mature oxyphil cells, it is extremely uncommon 
to find a parathyroid tumor entirely composed of one cell type. Though 
parathyroid adenomas are classified into several varieties, e. g., tramsi- 
tional oxyphil, there is a tremendous variation in cell size, structure 
and phase of development from tumor to tumor, area to area, and indeed 

















836 ARCHIVES OF PATHOLOGY 


within the confines of a single microscopic field. The recognition and 
correct interpretation of these cell forms require a knowledge of the 
normal cell and its transitional phases. Cellular and nuclear gigantism 
are not necessarily present, but these large forms are frequently found. 
Many cells measure 50 microns in diameter while nuclei 20 microns 
in diameter are not uncommon. Each cell of an adenoma is, however, 
usually larger than its normal counterpart, and the average cell is always 
of greater magnitude. In judging the cell size it is well to remember 
that the only true criterion is volume. 

Multiplicity of nuclei was present in all the cases recorded in this 
paper. Though this feature is not commonly noted it is felt that a careful 
search will often, if not always, reveal cells containing from 2 to 6 nuclei. 
The multiple nuclei are interpreted as indicating amitotic division. Many 
of the nuclei of the adenoma cells contain from 2 to 5 or 6 large, strongly 
acidophilic nucleoli. 

There is no definite cell arrangement in the parathyroid adenomas. 
The distribution of cells is somewhat dependent on the location of the 
fibrous tissue stroma. Thus adenomas are found in which the cells are 
arranged in protean masses, large and small clumps, cords and acinar 
structures. 

The parathyroid adenomas show a well defined irregularity in amount 
and distribution of fibrous tissue stroma. In some areas this tissue 
is abundant and collagenous and in others thin, stringy and barely demon- 
strable. This stromal change varies in degree in different tumors as 
well as in different areas within any one adenoma. Similarly there is 
a well marked variability in the caliber, number and distribution of the 
sinusoidal capillaries, and these thin-walled delicate structures possess 
a marked tendency to hemorrhage. 

Most adenomas contain very few, if any, fat cells. From the exami- 
nation of the tumors it is evident that the fat, which is normally present 
in large quantities in the elderly adult gland, is the first tissue replaced 
by the tumor growth. 

SUMMARY 


Six cases of parathyroid tumor are reported. Four of the tumors 
are diagnosed as transitional oxyphil cell adenoma, one as principal cell 
adenoma and one as probably oxyphil cell adenoma. 

All tumors produced roentgenologically recognizable bone destruction 
(osteitis fibrosa cystica), but no nephrolithiasis was demonstrable. 

Evidence is presented to show that all forms of the parathyroid 
cell are capable of producing parathyroid hormone. 

Several criteria for the diagnosis of parathyroid adenoma are dis- 
cussed. These are: increased size of the individual cells, multiple nuclei, 
irregularity of stroma and capillary form, and variability of cellular 
arrangement. 


CYANOTIC ATROPHY OF THE LIVER 


A WAX MODEL RECONSTRUCTION 


C. S. HAGERTY, M.D. 
AND 

J. W. DEVEREUX, M.D. 
CHICAGO 


The changes produced in the liver because of impaired circulation 
of the blood are well known. Lambert and Allison’ described several 
types of lesions produced as a result of chronic passive hyperemia of 
the liver. These represented different stages in the one process. The 
cause of the disappearance of the liver cells has been a subject of some 
discussion. Orth * and others attributed the central necrosis of the liver 
cells to pressure atrophy. Mallory* ascribed the necrosis to toxins 
acting in combination with a poor nutrition of cells. MacCallum * 
suggested that anoxemia is the important factor in central necrosis of 
cyanotic atrophy of the liver. Gerlach * attributed the final disintegra- 
tion of cells to anoxemia and then to pressure. 

The well known gross and histologic pattern produced by venous 
stasis is dependent on atrophy and destruction of the liver cells in the 
center of the lobules, with replacement by red and white blood cells 
mixed with some fragments of liver tissue. In the beginning of the 
change there is nothing more than hyperemia of the central veins and 
the surrounding sinusoids. As the circulatory impairment increases, 
there is atrophy of the liver cells in the center of the lobules and 
hemorrhage. These changes extend for varying distances from the 
central vein to the periphery of the lobule. The liver cells are sharply 
demarcated from this zone of blood. 

When the venous stasis becomes very severe, such alterations are 
increased so as to involve a large portion of the lobule. The destruction 
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From the Norman Bridge Pathological Laboratory of Rush Medical College. 

1. Lambert, R. A., and Allison, B. R.: Bull. Johns Hopkins Hosp. 27:351, 
1916. 

2. Orth, J.: Compendium der pathologisch-anatomischen Diagnostik, ed. 6, 
Berlin, A. Hirschwald, 1900, p. 545. 

3. Mallory, F. B.: J. M. Research 9;455, 1911. 

4. MacCallum, W. G.: Textbook of Pathology, Philadelphia, W. B. Saunders 
Company, 1930, p. 469. 

5. Gerlach, W., in Henke, F., and Lubarsch, O.: Handbuch der speziellen 
pathologischen Anatomie und Histologie, Berlin, Julius Springer, 1930, vol. 5, 
pt. 1, p. 91. 
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of liver tissue does not extend concentrically throughout the lobule. The 
liver parenchyma in the region of the portal structures remains intact. 
At certain intervals along the periphery the erythrocytes that have 
replaced the usual liver parenchyma extend beyond the periphery of the 
lobule to merge with similar regions of an adjacent lobule or lobules. 
When this change is marked, the portal triad structures are surrounded 
by a rim of intact liver parenchyma, and this in turn is encircled by a 
broad zone of red cells. Because of this alteration, the usual lobule 
pattern seems reversed, in that gray-brown or yellow tissue appears to 
be in the center and red tissue at the periphery. This was referred to 
by Saltykow ° as the paradoxical appearance of cyanotic atrophy. 
Gerlach ® discussed other phases of the changes in chronic cyanotic 
atrophy of the liver. He concluded that the irregular distribution of the 
destroyed liver tissue is due to the pressure exerted on the liver cells 
from the dilated capillaries, in combination with a pressure similarly 
exerted by the capsule. He also stated that the liver tissue regenerates 
when chronic cyanotic atrophy is marked, but not to the extreme degree 
seen in cirrhosis. As far as we know, there have been no studies of 
the regions of cyanotic atrophy of the liver in all three of its dimensions. 


WAX MODEL RECONSTRUCTION 


With this in mind, a wax model reconstruction of regions of 
destroyed liver cells was made. 


The liver used was from the body of a man who died in the Presbyterian 
Hospital, in the service of Dr. Ernest E. Irons, as a result of coronary thrombosis. 
The important changes found in his body were: generalized arteriosclerosis, 
recent and old thrombosis of the right coronary artery, infarction scars of the 
posterior wall of the left ventricle and posterior half of the ventricular septum 
and more recent infarct of the ventricular septum. The liver grossly had the 
usual appearance of rather marked cyanotic atrophy. Histologically, the paren- 
chyma about the central veins was destroyed for varying distances toward the 
edge of the lobule and was replaced by erythrocytes and occasional leukocytes, 
while at the periphery were liver cells in varying degrees of compression and 
necrosis. A piece of liver tissue 11 by 3 by 1.8 mm. was cut serially into one 
hundred and forty-eight sections. Tracings representing a magnification of 30 
were made of every third section. A wax model proportional to the sections 
was made. 

In the stained sections the lobules of the liver were cut in the transverse, 
longitudinal and oblique planes. The regions of atrophy corresponding to the 
centers of lobules varied in size. In many places they extended beyond the 
periphery of the lobule and coalesced with similar regions of adjacent lobules. 
When this fusion was extensive, small portal triad structures were completely 
surrounded by intact liver tissue, and this in turn was encircled by a zone of 
atrophy. Commonly, however, in this liver small portal triads were only partially 
surrounded by such regions. 


6. Saltykow, S.: Verhandl. d. deutsch. path. Gesellsch. 5:104, 1902. 
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The regions of atrophy represented in figure 1 are fair samples of the 
changes produced in the liver by the venous stasis. The structure labeled 
1 represents the portion of a lobule where liver tissue is absent as a 
result of chronic cyanotic atrophy. Such changes seem to be greatest 
at the end where the central vein begins, and from here they proceed 
through the length of the lobule, decreasing slightly in extent. About 
the periphery are areas labeled 2, 3, 4 and 5, that represent portions of 
lobules altered in a manner similar to the changes in 7. Along con- 
tiguous sides the regions of cyanotic atrophy of two lobules labeled 


Fig. 1—Wax model showing regions of destroyed liver cells. In A the region 
labeled J represents the place in a single lobule where, from end to end, the liver 
tissue has disappeared. The base of the lobule is at the top. The numerals 2, 3 
and ¢ indicate places in adjacent lobules from which the liver tissue has completely 
disappeared. The hole below 3 and other similar regions in B are places where 
liver tissue and portal vessels were still present when the tracings were made. B 
is the other side of the areas seen in A. The numeral 3 in this region represents 
the periphery of a lobule where liver tissue remained. The other dark spots also 
are places where liver tissue was present in the sections. The numeral 5 indi- 
cates the region from which liver tissue had disappeared altogether in a lobule not 
shown in A. 
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1 and 2 are fused for almost their entire length. These two lobules 
happen to have parallel long axes. Along another side region 1 has a 
smooth periphery, without being joined to other similar places of 
atrophy. In this instance fairly large portal structures are adjacent and 
prevent coalescence with nearby lobules. Region 3 represents a portion 
of a third lobule from which the liver tissue has disappeared, and this 
lobule is directed slightly obliquely to the lobule numbered 7, Fusion 
occurred only where the two came close enough to be in contact. 





Fig. 2—Wax model. In A the lighter places are regions of cyanotic atrophy 
from which the liver tissue has practically disappeared. The darker regions 
represent the peripheries of lobules where the liver cells, portal veins and 
accompanying vessels are still present. Altogether there are about thirty lobules. 
B is a photograph of the opposite side of the places illustrated in A. 


Region 4 is directed obliquely to a considerable degree. On account 
of its position it is coalesced with region 1 only slightly and with 
region 3 considerably more. Along another portion of the periphery 
of the atrophic region 1 coalescence also occurred with one more district 
of atrophy. This was a lobule which is labeled 5. It is only partly 
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shown by the model and is also obliquely directed to region 1. In all, 
about 30 per cent of the periphery of the area of cyanotic atrophy in 
lobule 1 is continuous with areas of similar atrophy in altogether four 
different lobules. 

The reader should keep in mind that the actual amount of liver tissue 
destroyed is represented by the model (fig. 2) and is far more extensive 
than would be estimated from the examination of single microscopic 
preparations. The spaces in the model represent areas occupied by 
intact liver tissue, including portal triad structures. It is apparent that 
there are many regions where the districts of destroyed liver tissue 
have coalesced. Some are broad; others, narrow. The extent of the 
fusion, as has been pointed out, depends on whether the long axes of 
adjacent lobules are parallel or at an angle to one another. Those that 
lie parallel are joined for a considerable distance; others that lie 
obliquely are united for only a short distance. In some regions of the 
reconstruction there is a more marked destruction of liver tissues than 
elsewhere. This is in accord with the ideas expressed on the subject 
by various writers. 

In general, a lobule exhibiting changes of chronic cyanotic atrophy 
may merge at the periphery with four or five adjacent lobules. The 
degree of the blending is variable, depending on the position of the 
adjacent lobules. Those that lie parallel are united without interruption 
for considerable distances by medium-sized bands of fusion in which the 
process of destruction is continuous from the center of one to the center 
of the other lobule. Less than 50 per cent of the periphery of a lobule 
is involved in the regions of fusion. The damming back of venous 
blood does not extend beyond the periphery of the lobule, where the 
portal vein and accompanying vessels are located. Portal structures 
are barriers and prevent regions of cyanotic atrophy from extending 
through them. The amount of liver tissue destroyed seems to be 
greatest in the region where the central vein leaves the lobule. 


CENTRAL CIRRHOSIS 


For a time, some pathologists * thought that the changes produced in 
cyanotic atrophy of the liver led eventually to cardiac or central cirrhosis. 
In some quarters, the idea still prevails. Letulle * discussed the subject 
and still advocated that the changes produced by chronic passive 
hyperemia lead to this type of cirrhosis. On the other hand, Gerlach ° 
and others denied that there is such a thing as a cardiac or central 
cirrhosis. 


7. Parmentier, E.: Etudes cliniques et anatomo-pathologiques sur le foie 
cardiaque, Paris, G. Steinheil, 1890. 


8. Letulle, M.: Anatomie pathologique, Paris, Masson & Cie, 1931, vol. 3, 
p. 1633. 
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In the late stages of a long continued and marked passive hyperemia 
the liver may be firmer than usual and shrunken. The capsule and the 
walls of the hepatic veins have an increased amount of fibrous tissue. 
The fibrous tissue in the region of the portal triad structures may seem 
to be increased but this is relative and not actual. Such fibrous tissue 
is conspicuous because of the marked destruction of liver tissue.® In 
places the fibrous trabeculae projecting into the parenchyma from 
Glisson’s capsule may surround groups of lobules, but these changes 
are not those of true cirrhosis. The color of livers changed by chronic 
passive hyperemia is different from the color of cirrhotic livers, and 
also the granular appearance is more pronounced in the latter. 
Herxheimer ?° stated that with stains in which silver is used to make the 
stroma conspicuous he failed to find changes in the liver similar to those 
seen in cases of true cirrhosis. 

Piery '' explained the fibrous tissue proliferation in livers having 
the changes of impaired circulation on the basis of an inflammatory 
process. In this regard, Dr. E. R. LeCount called our attention to a liver 
which actually had central cirrhosis. It came from the body of a patient 
who had chronic hyperplastic tuberculous pleuritis, chronic deforming 
mediastinitis and obliteration and calcification of the pericardium. This 
case formed the basis of a report by Dr. J. B. Herrick entitled “Peri- 
carditic Pseudo-Cirrhosis of the Liver.” ?* 

Camera lucida tracings of stained serial sections were made by 
Dr. Leila Jackson. The tissue was made up of irregular masses of liver 
cells, limited by conspicuous fibrous tissue that did not conform to the 
usual lobule pattern. This fibrous tissue was not prominent about the 
portal vein. In the stroma that subdivided the lobules of the liver 
the blood vessels were not associated with bile ducts. These vessels were 
followed from section to section, and their continuity with larger hepatic 
veins was demonstrated. The liver cells adjacent to the dense fibrous 
tissue were atrophic, and the sinusoids were distended with erythrocytes. 
The liver tissue adjacent to the portal triad was healthy. Sketches of 
some of the tracings made from serial sections are shown in figure 3. 
Obviously, the lobules of the liver were subdivided by fibrous tissue, and 
included in this stroma are veins which, when traced, were seen to 
empty into larger ones. The increase of this fibrous tissue was mostly 
in the center and not in the periphery of the lobules. Such a change 
may be called central cirrhosis. 


9. Karsner, H. T.: Human Pathology, ed. 2, Philadelphia, J. B. Lippincott 
Company, 1929, p. 683. 

10. Herxheimer, G.: Beitr. z. path. Anat. u. z. allg. Path. 43:284, 1908. 

11. Piery, H.: Lyon méd. 50:997, 1909. 

12. Herrick, J. B.: Tr. Chicago Path. Soc. 5:71, 1902. 
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The condition, however, may not be a result of chronic passive 
hyperemia of the liver. The disease was explained by a retrograde 
lymphangitis from the tuberculosis of the mediastinum and pleura 
following along the inferior vena cava and hepatic veins, but without 
obvious tuberculous granulation tissue, because the tuberculosis was 
hyperplastic and mon 3 totally devoid of foci of caseation. Such chronic 


inflammation is. an in the peripheries of areas where more pro- 
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Fig. 3—Tracings made from serial sections of the liver, indicating the dis- 


tribution of the fibrous tissue within lobules. P denotes the position of the portal 
structures; C, the central veins, and S, the sublobular veins. 





nounced disease has existed for some time. It is well known that 
lymphatics from the liver accompany the hepatic veins and ascend into 
the thorax along the inferior vena cava.'* 


SUMMARY 


A wax model reconstruction of the regions of cyanotic atrophy of 
a liver was made. This method reveals that the amount of liver tissue 


13. Delamare, G.: The Lymphatics, Chicago, W. T. Keener & Co., 1904, 
p. 201. 
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destroyed is more than it appears to be in stained sections. The regions 
of atrophy of an individual lobule extend beyond the periphery to 
coalesce with similar tissues in four or five other lobules, involving less 
than 50 per cent of the peripheries of such units. Whether the fusion 
between the regions of cyanotic atrophy of two adjacent lobules is exten- 
sive or not depends on the position of these lobul#s. The fused regions 
of cyanotic atrophy of adjacent lobules are largest when the latter have 
parallel axes. 

An example of central cirrhosis of the liver is given, and this disease 
is explained by a retrograde lymphangitis from tuberculosis of the 
mediastinum and pleura extending along the inferior vena cava. 








VITAMIN A _ DEFICIENCY 


IN SPITE OF ADEQUATE DIET IN CONGENITAL ATRESIA OF BILE 
DUCTS AND JAUNDICE_ 
‘ 
M, D. ALTSCHULE, MLD. 
BOSTON 


The association of severe protracted jaundice with the various mani- 
festations of what is now recognized as vitamin A deficiency was well 
known to the continental clinicians of the last century. Their reports,’ 
while they apparently demonstrated some connection between icterus and 
hemeralopia, xerosis and keratomalacia, cannot be analyzed critically 
now because of the omission of any reference to the diets the patients 
were receiving. It is well known that patients with hepatic disease 
usually experience anorexia and frequently nausea, vomiting or diarrhea 
as well. The occurrence of vitamin A deficiency in the cases reported 
in the earlier literature may have been due to malnutrition associated 
with these gastro-intestinal disturbances. 

For a period of about twenty years in the early part of the present 
century no additional reports of cases appeared. There was, however, 


From the Department of Pathology of the Children’s Hospital and the 
Infant’s Hospital. 

1. Bamberger, H.: Krankheiten des chylopoetischen Systems, in Virchow, 
R.: Handbuch der speziellen Pathologie und Therapie, Stuttgart, Ferdinand 
Enke, 1855, vol. 6, pt. 1, p. 522. Junge, E.: Verhandl. d. phys.-med. Gesellsch. 
in Wiirzburg 9:219, 1859. Frerichs, F. T.: Klinik der Leberkrankheiten, 
Braunschweig, F. Viewig & Sohn, 1858, vol. 1, p. 116. Murchison, Charles: Clinical 
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William Wood & Company, 1868, p. 372. Fumagalli, A.: Ann. di ottal. e clin. 
ocul, 2:471, 1873. Kohn: Rec. d’opht. 1:185, 1874. Straus, I.: Des ictéres 
chroniques, Paris, J.-B. Bailliére & fils, 1878, p. 104. Gorecki, X.: Praticien 
3:427, 1880. Mouly, P.: Contribution a l’étude de I’héméralopie dans les affec- 
tions hépatiques, Thése de Paris, no. 217, 1881. Parinaud: Arch. gén. de méd. 
7:403, 1881. Raymond: Praticien 4:497, 1881. Cornillon, J.: Progrés méd. 
9:157, 1881; 10:439, 1882. Weiss: Mitth. a. d. ophth. Klin. Tiibingen 3:89, 
1882. Leber, T.: Arch. f. Ophth. 29:224, 1883. Hirschberg, J.: Berl. klin. 
Wehnschr. 22:364, 1885. Vincent, G.: L’oeil et le foie, Thése de Lyon, 1892. 
Moauro: Ann. di ottal. e clin. ocul. 26:554, 1893. Baas, K. L.: Arch. f. Ophth. 
40:212, 1894; Miinchen. med. Wchnschr. 41:629, 1894. Thompson, J. T.: Brit. 
M. J. 2:597, 1894. Hori: Arch. f. Augenh. 31:393, 1895. Levi, L.: Presse 
méd. 4:165, 1896. Elschnig, A.: Wien. med. Wchnschr. 49:842, 1899. Purtscher : 
Arch. f. Ophth. 1:83, 1900. Volbracht, F.: Ztschr. f. Heilk. 24:359, 1903. 
Spassky: Russk. vrach 4:693, 1906. Groenouw, A., in von Graefe, A., and 
Saemisch, T.: Handbuch der gesamten Augenheilkunde, ed. 2, Leipzig, Wilhelm 
Engelmann, 1906, vol. 11, pt. 1, p. 83. 
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an increase of interest in the subject with the appearance of the pub- 
lications of Wright? and Wagner.® In these, as in the older reports, 
there was no definite information as to the adequacy of the dietary 
regimen of the patients. 

That there is a specific connection between hepatic disease with icterus 
and vitamin A deficiency became apparent when Blegvad * in 1923 and 
Bloch ® in 1924 called attention to the signs and symptoms of this 
deficiency in three patients who were receiving diets rich in vitamin A. 
Blegvad’s patient experienced relief of the symptoms of deficiency only 
after the intramuscular administration of a cod liver oil concentrate. The 
patient described by Bloch who recovered spontaneously did so only 
after the subsidence of the icterus. Owen and Hennessey ° and Blackfan 
and Wolbach’ reported additional instances of vitamin A deficiency 
with severe jaundice in patients receiving adequate amounts of vitamin A. 
All these authors considered the vitamin A deficiency to be secondary 
to defects in the absorption of fat associated with jaundice. 

Severe jaundice with complete, or almost complete, exclusion of bile 
from the small intestine was common to all the cases reported in the 
literature. Marked enlargement of the spleen and liver was noted in 
most instances. The patients with this syndrome were described as hav- 
ing Hanot’s cirrhosis, hypertrophic cirrhosis of the liver with icterus 
gravis or biliary cirrhosis. A few cases of a high grade of obstructive 
jaundice due to malignancy or to cholelithiasis with secondary suppura- 
tive or cirrhotic changes in the liver are also found among those reported. 
In all instances in which it was possible to determine the time relation- 
ship between the onset of the jaundice and the appearance of the symp- 
toms of deficiency, it was apparent that jaundice always came first. The 
interval before the appearance of the symptoms of deficiency varied 
from weeks to months in children and from months to years in adults. 

In recent years Wolbach and Howe*® have defined the essential 
pathologic picture in cases of vitamin A deficiency; other observers ° 


2. Wright, R. E.: Statistical and Professional Report of the Government 
Ophthalmic Hospital, Madras, 1921-1922; Brit. J. Ophth. 6:164, 1922; Lancet 
1:800, 1931. 

3. Wagner, R.: Wien. med. Wchnschr. 74:1108, 1924. 

4. Blegvad, O.: Ugesk. f. leger 85:942, 1923. 

5. Bloch, C. E.: Am. J. Dis. Child. 28:659 (Dec.) 1924. 

6. Owen, H. B., and Hennessey, R. S. F.: Tr. Roy. Soc. Trop. Med. & 
Hyg. 25:367, 1932. 

7. Blackfan, K. D., and Wolbach, S. B.: J. Pediat. 3:679, 1933. 

8. (a) Wolbach, S. B., and Howe, P. R.: J. Exper. Med. 42:753, 1925; 
(b) 57:511, 1933; (c) Arch. Path. 5:239, 1928. 

9. Goldblatt, H., and Benischek, M.: J. Exper. Med. 46:699, 1927. Tilden, 
E. B., and Miller, E. G.: J. Nutrition 3:121, 1930. Wolfe, J. M., and Salter, 
H. P.: ibid. 4:185, 1931. Thatcher, H. S., and Sure, B.: Arch. Path. 13:756, 
1932. 
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have corroborated these observations in animals. Wilson and DuBois *° 
described a similar lesion in children. The structural effects of vitamin A 
deficiency are characterized by atrophy of the epithelium of various 
organs and replacement with a stratified keratinizing epithelium, the 
metaplastic cells arising in foci deep in the epithelium close to the base- 
ment membrane. The formation of the keratinizing epithelium begins 
simultaneously in many foci. The first change that is demonstrable is 
the appearance of clusters of cells containing large pale nuclei surrounded 
by deeply basophilic cytoplasm. These cells increase by mitotic division 
and soon commence to show keratinizing changes. As they increase in 
size, the clusters of cells undermine the preexisting epithelium. There 
is also some extension into the supporting tissues. The keratinizing 
epithelium which replaces the atrophic normal epithelium in the various 
organs is identical in all locations. In infants the earliest appearance 
of keratinizing metaplasia is in the trachea and bronchi. The epithelium 
of the renal pelves is usually next involved. The salivary glands, pan- 
creas, uterus, thymus, esophagus, glands of the nasopharynx, bladder, 
prostate, seminal vesicles and para-ocular glands may also show typical 
changes. Keratotic changes in the cornea appear late in the disease; 
far advanced metaplasia may be present in various internal organs with 
no discernible abnormality in the cornea. 

The present article is based on a postmortem study of eleven infants 
with congenital atresia of the bile ducts. All of them had received diets 
adequate in vitamin A, and none presented clinical evidence of xerosis 
or keratomalacia during life. 

Microscopic changes diagnostic of vitamin A deficiency, as defined 
by Wolbach and Howe,’ were observed in six of the eleven infants, and 
the clinical histories and autopsy observations in these six cases are 
presented. In each of these cases the family history was irrelevant. 


REPORT OF CASES 


Case i.—An 8 month old white boy was admitted to the hospital on Aug. 13, 
1931, because of jaundice. Delivery was normal. Jaundice was noted at birth, with 
white stools and brown urine, and grew steadily worse. Two weeks before 
admission anorexia developed, and the infant commenced to lose weight. In a 
week he became dyspneic. He was breast fed during the first month of life and 
thereafter was given formulas with added fruit juices, vegetables and cod liver 
oil for several months. 

The infant was fairly well developed, poorly nourished, dyspneic and markedly 
icteric, with edema of the eyelids. A rachitic rosary was noted. The abdomen 
was markedly distended, with prominent superficial veins. The liver was felt as 
a hard nodular mass 4 cm.. below the costal edge. The spleen was palpable in the 
left flank as a mass the size of an orange. There was shifting dulness in the 
flanks, 


10. Wilson, J. R., and DuBois, R. O.: Am. J. Dis. Child. 26:431, 1923. 











ape nse ae teaser 

















848 ARCHIVES OF PATHOLOGY 


The icteric index was 325, with a quantitative van den Bergh reaction of 77. 
A direct van den Bergh reaction was obtained. 

An exploratory laparotomy was made on the third day after admission and 
revealed marked ascites, splenomegaly, hepatomegaly and atresia of the bile ducts. 
The infant died the next day. ‘ 

At autopsy, five and one-half hours post mortem, the liver was enlarged, 
weighing 287 Gm., firm and dark green. The surface was extremely nodular 
and cirrhotic. The capsule was thickened. Cut surfaces showed strands of con- 
nective tissue running throughout the organ, most prominent in the portal areas. 
There was marked biliary stasis. The gallbladder was represented by a small 
tab of fibrous tissue lying in the gallbladder fossa. A fine lumen was present 
in it. No cystic or common bile duct was demonstrable. The spleen was 
markedly enlarged, weighing 117 Gm., and was fairly firm. Many subcapsular 
petechial hemorrhages and a slight increase in fibrous tissue were noted. 

In addition, intense generalized icterus, slight edema of the lower eyelids, a 
recent right rectus incision, 75 cc. of bloody fluid in the abdomen, numerous 
petechial hemorrhages in the pericardium, dependent bronchopneumonia of both 
lungs and marked rachitic changes in the long bones and ribs were noted. 

The observations on which the diagnosis of vitamin A deficiency was made 
were as follows: There was marked metaplasia of the epithelium of the trachea 
with complete replacement of the pseudostratified epithelium by stratified squamous 
cells. Slight keratinization of this epithelium was observed. The epithelium of 
the renal pelves showed moderate metaplasia and slight keratinization. There 
were early metaplastic changes in the pancreatic ducts represented by foci of 
squamous cells undermining the normal epithelium. The rest of the microscopic 
examination confirmed the macroscopic observations. 


Comment.—The child presented microscopic changes in the trachea, 
renal pelves and pancreatic ducts indicative of the presence of a moderate 
degree of vitamin A deficiency in spite of the fact that an adequate diet 
plus cod liver oil had been received. 


Case 2.11—A white girl aged 5 months was admitted on Dec. 31, 1931, because 
of jaundice. Delivery was normal. Clay-colored stools and dark brown urine 
were observed three days after birth. Icterus was first noted when the infant 
was 3 weeks old and increased steadily thereafter. The child was breast fed for 
two weeks and then was given various formulas containing milk, dextrimaltose 
with vitamin B and water, all of which were taken well. The infant received 
1 teaspoonful of orange juice daily and 5 drops of viosterol twice daily, beginning 
at the age of 1 month. About a month before admission the infant’s left ear com- 
menced to discharge and continued to do so for about a week. Several days 
before admission she appeared to be feverish and vomited several times. 

Examination on admission revealed a deeply icteric, poorly developed and 
poorly nourished infant. She was entirely normal except that the liver was felt as a 
hard mass 2% fingerbreadths below the left costal margin. The stool was clay- 
colored. 

The icteric index was 125 and 180, respectively, on two occasions. The van den 
Bergh reaction was direct. The quantitative van den Bergh reaction was 50 and 


36, respectively, on two occasions. 


11. This is case 11 of the series reported by Blackfan and Wolbach.? 
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The patient was given a diet of fat-free milk with 50 per cent Karo. She 
also received orange juice. One grain (0.065 Gm.) of oxgall was given three 
times a day. The day after admission the temperature rose to 103 F. The next 
day, after both ear drums were lanced, the temperature returned to normal. The 
following week a similar series of events occurred. On Jan. 12, 1923, an exploratory 
laparotomy was performed. No gallbladder or extrahepatic ducts were demon- 
strable. The infant was still receiving fat-free milk and oxgall. On the seventh 
postoperative day the wound separated’ and was resutured. Death occurred three 
days later, the infant being 6 months old. 

At autopsy, sixteen. hours post mortem, the liver was increased in size, weigh- 
ing 240 Gm., was much firmer than normal and was dark green. The surface was 
finely nodular, and the capsule appeared thickened. Cut surfaces showed pro- 
nounced biliary stasis and irregular scarring, the latter being especially marked 
in the portal areas. Deep in the gallbladder fossa a small sac, 1 cm. in diameter, 
which contained dark green inspissated bile, was noted. It continued upward 
toward the liver as a slightly dilated hepatic duct. No ducts were demonstrable 
below the sac passing toward the duodenum. The ampulla of Vater, while patent 
toward the pancreas, had no demonstrable connection with the liver. The spleen 
was enlarged, weighing 30 Gm., and was abnormally firm. Cut surfaces showed 
an increase in the amount of fibrous tissue. 

The other macroscopic observations included a recent right rectus incision; 
30 cc. of bloody amber fluid in the abdomen; fibrinous peritonitis; adhesions 
between the omentum, the body wall and the gallbladder fossa; small adhesions 
between several loops of bowel and the operative wound; dependent bronchopneu- 
monia of both lungs and marked - generalized. icterus. 

The diagnosis of vitamin A deficiency was based on the fact that the Hassall 
corpuscles of the thymus were greatly enlarged and were lined by keratinizing 
squamous cells. The pseudostratified tracheal epithelium showed marked meta- 
plastic changes, having been converted into stratified squamous epithelium. The 
epithelium of the renal pelves also presented striking metaplasia. The normal 
transitional epithelium had been converted into thickened keratinizing stratified 
squamous epithelium. The underlying connective tissue showed acute and chronic 
inflammatory cellular infiltration. The epithelium of the esophagus was thickened 
and hyperkeratotic, and the ducts of its glands showed marked metaplasia of the 
lining cells. 

The other microscopic observations confirmed the macroscopic diagnosis. 
There were, in addition, acute splenitis; a small blood cyst on the mitral valve; 
mesenteric lymphadenitis ; hemorrhages in the lungs, spleen and parathyroid glands, 
and evidence of rickets and possibly of early scorbutus. 


Comment.—This 6 month old infant showed evidence of marked 
vitamin A deficiency post mortem, but at no time was there any clinical 
evidence of it. She had received an adequate diet until a short time before 
death. The fact that she received a diet of fat-free milk for a period 
of several weeks before death may account in part for the severity of 
the changes due to the avitaminosis. The possible effect of the oral 
administration of oxgall in this case cannot be estimated. 


Case 3.—A white girl aged 5 weeks was admitted on July 6, 1932, because of 
jaundice. 
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There had been difficult instrumental delivery. Jaundice was noted three days 
after birth and had persisted. The stools were always clay-colored. She was 
nursed for two weeks and was then given a formula. She took nourishment well 
and gained weight until a week before admission, when the weight began to 
decrease. 

Examination revealed a fairly well nourished, deeply icteric infant. She 
appeared to be normal except that the liver was palpable 244 fingerbreadths below 
the costal margin. F 

The stool contained no bile. A direct serum van den Bergh reaction was 
obtained. The quantitative van den Bergh reaction was 55, and the icteric 
index, 325. 

The infant was given a mixture of whole milk, 50 per cent, Karo and water. 
She also received 10 drops of haliver oil daily. On July 30, exploratory laparot- 
omy revealed the absence of the extrahepatic biliary passages and atrophy and 
fibrosis of the gallbladder. The infant recovered quickly and was discharged on 
August 10. While at home she was given the same diet that she had had in the 
hospital. She took her feedings well and gained weight for about one month. 
After that she failed to gain, probably because of a diminution in appetite. The 
jaundice, with the clay-colored stools and dark urine, continued, and she was 
readmitted on November 25 because of rapid swelling of the abdomen during the 
preceding three days. 

Examination showed that the abdomen was markedly distended, with dilated 
superficial veins, shifting dulness and a fluid wave. 

A second laparotomy was performed on November 29. No bile duct could be 
demonstrated. The patient died the next day, at the age of 6 months. 

Autopsy, six hours post mortem, showed that the liver was enlarged, weighing 
352 Gm. It was firm and greenish gray. On its surface were fine nodules from 
2 to 4 mm. in diameter. Cut surfaces showed marked dilatation of the biliary 
passages. The markings were distorted. The gallbladder was represented by a 
thin plaque of fibrous tissue in the gallbladder fossa. The duodenum was adherent 
to the fibrous tissue on the under side of the liver. No common bile duct 
was demonstrable. The transverse colon and several loops of jejunum were bound 
down to the hilus of the liver with dense fibrous adhesions. The spleen was 
enlarged, weighing 50 Gm., and had a somewhat irregular surface. Intense gen- 
eralized icterus, slight edema of the eyelids, a small amount of orange fluid in the 
peritoneal cavity, a recent right rectus incision and patchy atelectasis in both 
lungs were aiso noted. 

The features diagnostic of vitamin A deficiency were the early metaplastic 
changes in the epithelium of the renal pelves. In some areas there were foci of 
stratified squamous cells undermining the normal lining cells. The rest of the 
microscopic examination confirmed the macroscopic observations and revealed, in 
addition, a moderate amount of diffuse hemorrhage into the alveoli of the lungs 
with a small amount of inflammatory exudate in some areas, congestion and ~ 
edema of the lungs, acute splenitis and early rachitic changes in the long bones. 


Comment.—This 6 month old infant showed slight early changes 
indicative of vitamin A deficiency in spite of having received an adequate 
diet plus haliver oil. 


Case 4.—A white girl aged 8 weeks was admitted on Oct. 25, 1932, because 
of jaundice. The infant’s mother had been well until the middle of the seventh 
month of pregnancy, when symptoms of toxemia developed. She was taken to 
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the hospital two weeks later, and labor was induced. The infant was one of 
twins, weighing only 5 pounds and 1 ounce (2,300 Gm.) at birth. She nursed 
well and received, in addition, complementary feedings of whole milk, Karo and 
water. She gained as rapidly as did her normal twin. However, jaundice was 
observed in the infant at birth and persisted until the time of admission. The 
stools were clay-colored, and the urine was dark brown at all times. 

She appeared to be a poorly developed but well nourished, jaundiced infant. 
The liver was felt 2 fingerbreadths below the costal margin, and the spleen was 
just barely palpable. 

The icteric index was 100. 

Exploratory laparotomy was performed on November 18, and a fibrosed 
atrophic gallbladder was observed. The cystic and common ducts could not be 
demonstrated. Following the operation the temperature soon fell to normal, 
remaining at that level for several days, after which it rose again. In addition to 
her diet the patient received 8 grains (0.52 Gm.) of oxgall daily. She nursed well 
but vomited occasionally. The icteric index persisted at 100. Several days before 
death cough, dyspnea and signs of pneumonia developed. She died on December 
10, at the age of 12 weeks. 

At autopsy, seven hours post mortem, the liver was normal in size but fairly 
firm and presented a finely nodular surface. The right lobe was adherent to the 
anterior abdominal wall; while the stomach, duodenum, ascending colon and 
hepatic flexure were adherent to the hilar region. The capsule of the liver was 
slightly thickened. Cut surfaces showed increased fibrous tissue about the lobules 
of the liver, the latter appearing diminished in size. The gallbladder was repre- 
sented by a fibrous, elongated, lumenless structure. No external biliary ducts 
were demonstrable. The spleen was of normal size. There was marked gen- 
eralized icterus, and numerous small scattered areas of atelectasis were present 
in the lungs. 

The evidences of vitamin A deficiency revealed by microscopic examination of 
the tissue were as follows: The renal pelves showed from slight to moderate 
metaplastic changes in the epithelium with early keratinization of the lining cells. 
The pancreatic ducts also showed some undermining of the epithelium by meta- 
plastic cells. 

The rest of the microscopic examination confirmed the macroscopic observa- 
tions and revealed, in addition, bronchitis, bronchopneumonia, hypoplasia of the 
bone marrow, petechial hemorrhages and hemosiderosis of the spleen and early 
rickets, 


Comment.—This 12 week old infant showed slight evidence of vita- 
min A deficiency post mortem in spite of having received an adequate 
diet. It is of interest that, in spite of the icterus, her growth and devel- 
opment had paralleled that of her normal twin. Factors that possibly 
were responsible for the early development of vitamin A deficiency in 
this case were the toxemia of the mother, the prematurity of the 
infant and the fact that she was one of twins and therefore puny. 
The febrile postoperative period, which lasted for several weeks, may 
also have been responsible in part. It is not possible to estimate the effect 
of the administration of oxgall in this case. 


Case 5.—A Jewish boy aged 4 months was admitted on Jan. 17, 1933, because 
of jaundice. He had otitis media six weeks before admission. Jaundice was 
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noted three days after birth and became progressively worse. White stools and dark 
brown urine were noted from the first. The infant was breast fed and received, in 
addition, complementary feedings of a mixture of milk, water and dextrimaltose. 
He had vomited a good deal but grew and developed normally. When he was 6 
weeks old, enlargement of the liver was noted. When he was 3 months old, this was 
again observed by a physician, who prescribed a preparation of oxgall and increased 
the feedings. 

Examination revealed a well developed, well nourished, deeply jaundiced 
infant. He was apparently normal except that the skin bore several furuncles, 
and the liver was enlarged so as to reach half-way to the iliac crest. The stools 
were grayish white. 

The icteric index varied between 75 and 200. The van den Bergh reaction 
was diphasic. 

The patient was given a transfusion of 125 cc. of citrated blood shortly after 
admission. Following that the icteric index rose from its initial level of 75 to 225. 
He was given fat-free milk, orange juice and water, all of which he took well. 
Beginning January 26 he was also given 6 grains (0.4 Gm.) of calcium glucoside 
and 20 drops of haliver oil daily. The temperature was normal until after the 
transfusion, when it rose to 103 F., falling irregularly to 100 F. after four days. 
At that time he showed signs of bronchitis. The temperature fluctuated between 
97 and 99.5 F. thereafter. 

On February 1 an exploratory laparotomy was performed, and the gallbladder 
was observed to connect normally with the duodenum. The gallbladder did not 
contain bile. The jaundice, with dark urine and clay-colored stools, persisted, but 
the infant took nourishment well and did not vomit. On February 4 the wound 
ruptured and was resutured, following which a cough, rales in the chest and a 
temperature of from 102 to 103 F. developed. Nevertheless the infant ate well 
and the cough and fever soon subsided. The wound healed, and he slowly gained 
weight. On March 21 laparotomy was again performed. No hepatic duct was 
demonstrated. The gallbladder was removed. There was only a slight post- 
operative reaction, and the infant’s progress was good for a time. He ate well 
and gained weight slowly. However, on March 7 the jaundice became more 
severe, the abdomen became distended, and edema of the legs appeared. On March 
14 1,300 cc. of ascitic fluid was removed. From that time on the infant’s condition 
became worse, and he died on March 23, at the age of 7 months. 

At autopsy, ten and one-half hours post mortem, the liver was somewhat 
enlarged and firm. The surface was finely nodular, the nodules measuring from 
1 to 2 mm. in diameter. The capsule was thin. The under surface of the liver 
was adherent to the duodenum and the hepatic flexure, and the liver was a dark 
mottled green, the mottling being due to an increased amount of perilobular con- 
nective tissue. There was marked biliary stasis, the bile ducts appearing 
prominently. The gallbladder was not demonstrable. The common bile duct was 
present and admitted a fine probe. No left hepatic duct was demonstrable. The 
right hepatic duct existed as a fibrous cord, 11 mm. long. The common duct 
was patent into the duodenum but had no connection with the liver. The spleen 
was larger and firmer than normal, and cut surfaces showed accentuation of the 
fibrous markings. An accessory spleen, 14 by 12 by 8 mm., was present at the 
hilus. It, too, showed an increased prominence of fibrous tissue. 

Marked generalized icterus; recently healed scars resulting from a right rectus 
incision; 75 cc. of clear amber fluid in the abdomen; dense adhesions involving the 
upper portion of the ileum, jejunum, hepatic flexure, round ligament of the liver 
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and omentum; edema and congestion of the mucosa of the gastro-intestinal tract, 
and congestion of the kidneys were noted. The thoracic organs were not 
examined. 

The diagnosis of vitamin A deficiency was based on the moderate metaplastic 
changes observed in the epithelium of the renal pelves. There was complete 
replacement of the normal epithelium by stratified squamous cells in some areas 
and only undermining of the normal epithelium by foci of metaplastic cells in 
others. 

The rest of the microscopic examination confirmed the macroscopic observa- 
tions and revealed, in addition, fatty changes in the renal tubules and acute 
splenitis. 


Comment.—This 7 month old infant showed evidence of a moderate 
degree of vitamin A deficiency in spite of having received an adequate 
diet plus haliver oil. 


Case 6.—A 6 month old white girl was admitted on March 8, 1934, because 
of jaundice, which was noted at birth and was of unvarying intensity thereafter. The 
stools were clay-colored and sometimes streaked with blood. The urine was 
always dark orange. There was frequent vomiting of recently eaten food during 
the first three months of life but none after that. A slight cough was noted 
occasionally. The infant was breast fed for one month and was then given a 
mixture of whole milk, water and Karo. She refused cod liver oil and orange 
juice. There was little gain in weight after the first few weeks of life. 

Examination revealed a fairly well developed, poorly nourished, icteric infant 
with a large, firm liver and a palpable spleen. 

The stool revealed an absence of bile and the presence of occult blood. The 
icteric index was 60. The van den Bergh reaction was direct; quantitatively it 
was 2.35 units. 

The patient was given a mixture of 2 per cent milk, 50 per cent dextrose and 
water and also received 2 ounces (60 cc.) of orange juice and 10 drops of haliver 
oil daily. She took these feedings well. On March 17 she was operated on and 
died on the operating table. 

At autopsy, two hours post mortem, the liver appeared smaller than normal 
and was dark green. The surface was rough and finely nodular. Cut surfaces 
presented an increased amount of periportal connective tissue. A strand of con- 
nective tissue representing an atrophic gallbladder was observed in the fossa of 
the gallbladder. No common or cystic ducts could be demonstrated. The spleen 
was enlarged, weighing 75 Gm. Its capsule presented several patches of thicken- 
ing anteriorly. 

Bilateral craniotabes, rachitic changes in the ribs and long bones, a recent 
right rectus incision, marked generalized icterus, a few cubic centimeters of icteric 
fluid in each pleural cavity, some hypertrophy of the right ventricle of the heart, 
a moderate amount of emphysema of the lungs, marked edema of the mucosa of 
the stomach and a few small acute ulcers in the ileum were noted. 

The microscopic observation on which the diagnosis of vitamin A deficiency 
was made was the presence of a slight or moderate amount of metaplastic kera- 
tinizing epithelium undermining the normal lining cells of the renal pelves. 

The rest of the microscopic examination confirmed the macroscopic observa- 
tions and revealed, in addition, slight early bronchopneumonia. 
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Comment.—This 6 month old infant showed evidence of a slight 
degree of vitamin A deficiency in spite of having received an adequate 
diet. 

OBSERVATIONS 

Postmortem studies of eleven infants with congenital atresia of the 
bile ducts were made. Although these infants had received an adequate 
diet and, in some instances, vitamin A in some form in addition, micro- 
scopic examination demonstrated vitamin A deficiency in six of them. 
All but one of the infants who showed evidence of the avitaminosis 
were.6 months of age or older. The one exception was a premature 
infant whose mother showed symptoms of toxemia before delivery. The 
infants in whom no histologic evidence of the vitamin deficiency was 
found were 6 months old or younger (table). 


Vitamin A Deficiency in Cases of Congenital Atresia of the Bile Ducts 











Severity of Vitamin A Age of 
Deficiency Infant Case 
Marked 6 months 2 
Moderate 8 months 1 
Moderate 7 months 5 
Slight 6 months 6 
Slight 12 weeks 4 
Very slight 6 months 3 
None 5 weeks 
None 6 weeks 
None 8 weeks 
None 9 weeks 
None 6 months 

COMMENT 


As long ago as 1857, Althof and Miiller ** described the appearance 
of keratomalacia in two dogs with biliary fistulas which were kept alive 
for four years. Dolganoff ** in 1897 tied off the common ducts in dogs 
and noted the appearance of the ocular signs of what is now recognized 
as vitamin A deficiency. 

The manner in which obstructive jaundice acts to make vitamin A 
unavailable to the body is only partially understood. Blegvad’s * experi- 
ence with his patient who responded to the intramuscular administra- 
tion of a special extract of cod liver oil but not to the oral admin- 
istration of the oil led him to express the belief that the absence of 
bile from the small intestine in cases of severe obstructive jaundice 


in some way prevents the absorption of the fat-soluble vitamin A. 


12. Althof, H., and Miiller, H.: Wiarzb. med. Ztschr. 2:349, 1861. 
13. Dolganoff, W.: Arch. f. Augenh. 34:196, 1897. 
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More recently Schmidt and his co-workers ** have shown that dogs 
with an induced vitamin A deficiency and exclusion of bile from 
the small intestine, due either to obstruction of the common duct or to 
formation of fistulas between the gallbladder and the colon, could not be 
cured of disease due to vitamin A deficiency with cod liver oil or carotene 
given orally. The signs of the deficiency in these animals could, however, 
be made to disappear following the intramuscular administration of vita- 
min A, Similar results were obtained by these investigators by giving 
carotene or cod liver oil by mouth together with bile salts. 

However, it is not certain that the failure of icteric patients to absorb 
vitamin A is related directly to the faulty absorption of fat which occurs 
in jaundice, since neither vitamin A nor its precursor, B-carotene, is 
a fat; the former is an alcohol ** and the latter a hydrocarbon.’* Both 
are readily separated from the fats with which they are found by the 
process of saponification, carotene and vitamin A remaining in the unsa- 
ponified fraction. The part played by bile in the absorption of complex 
hydrocarbons and their alcohols has not yet been elucidated. It has been 
shown,*" however, that both bile and certain pancreatic enzymes are 
necessary for the absorption of cholesterol, a substance chemically allied 
to vitamin A and carotene. The absorption of cholesterol and the absorp- 
tion of fat are, however, entirely independent of each other;*" it may 
well be that the same is true of the absorption of fat and of vitamin A. 

Some degree of vitamin A deficiency is probably much more common 
in patients with severe protracted jaundice than is now generally recog- 
nized. Wolbach** showed that the ocular changes, i. e., xerosis and 
keratomalacia, are among the last to appear in patients and animals with 
vitamin A deficiency. The six patients here described showed definite 
histologic evidence of avitaminosis, although they were clinically without 
signs or symptoms of it. 

Although this study was made entirely on infants, it is reasonable 
to assume that the conclusions that are drawn from it are applicable to 
adults as well. There is no reason to suppose that the mechanism of 
absorption of vitamin A in children is different from that in adults. 
Moreover, the literature contains reports of cases of adults *® with severe 
protracted jaundice in whom vitamin A deficiency developed in spite of 
the fact that they received definitely adequate diets. 


14. Schmidt, W., and Schmidt, C. L. A.: Univ. California Publ. Physiol. 
7:211, 1930. Greaves, J. D., and Schmidt, C. L. A.: J. Biol. Chem. 105:xxxi, 
1934. 

15. Karrer, P.; Morf, R., and Schopp, K.: Helvet. chim. acta 14:1431, 1931. 

16. Karrer, P.; Helfenstein, A.; Wehrli, H., and Wettstein, A.: Helvet. 
chim. acta 13:1084, 1930. 

17. Mueller, J. H.: J. Biol. Chem. 27:463, 1916. 

18. Blackfan and Wolbach.? Wolbach and Howe.®4, ¢ 

19. Blegvad.¢ Owen and Hennessey.® 
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SUMMARY 


Microscopic evidence of vitamin A deficiency was found in six of 
eleven infants with severe protracted jaundice due to congenital atresia 
of the bile ducts in spite of the fact that they were receiving diets ade- 
quate in vitamin A. The deficiency occurred in five of the six infants 
who lived at least six months. The sixth infant to show evidence of 
avitaminosis was a premature twin infant. 

The presence of this deficiency disease may be overlooked because 
the specific ocular changes of vitamin A deficiency occur late in the course 
of the disease. 

The deficiency apparently occurs as a result of failure of absorption 
of vitamin A from the gastro-intestinal tract due to the absence of bile. 

There is evidence indicating that the parenteral administration of 
vitamin A is effective in patients in whom vitamin A deficiency develops 
as a result of severe obstructive jaundice. The oral administration of the 
vitamin together with bile salts also is possibly of value. 











SUSCEPTIBILITY TO DENTAL CARIES IN THE RAT 


VI. INFLUENCE OF ORANGE JUICE AND THE ACID-BASE 
BALANCE OF THE DIET 
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Several theories of the etiology of dental caries are based on the 
assumption that susceptibility to the disease depends on or is influenced 
by a disturbance of the acid-base balance of the body reflected as 
augmented acidity or impaired neutralizing power either of the saliva 
or of the tooth “fluids.” Among,those who have advanced views of 
this kind are Broderick, Bédecker,? Jones, Larsen and Pritchard,* 
Kugelmass and King‘ and Grove and Grove.’ The views of these 
authors coincide on some points and diverge widely on others, and the 
evidence adduced, based on studies of human material, is no more than 
suggestive. Yet a degree of general acceptance has been gained by 
the view, particularly, that the ash reaction of the diet may be a factor 
of importance in dental caries, and from the experimental point of view 
certain scattered observations have made it desirable to submit the 
question to study. Mellanby and Pattison * have reported that cereals, 
which are acid-forming foods, may be caries-promoting agents in the 
human diétary ; these workers do not, however, interpret this observation 
as supporting the acid-base theory. Hanke’ has stressed the value of 
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large doses of orange and lemon juice in combating dental caries in 
children, and, although these authors also incline to a different inter- 
pretation, their findings may be regarded as favoring the views under 
discussion since citrus fruit juices in large amounts shift the dietary ash 
reaction toward alkalinity. Of immediate interest to ourselves has been 
the fact that the methods we have used for the production and study of 
experimental dental caries in rats (Rosebury, Karshan and Foley *) 
involve the feeding of diets containing as the major constituent cereals— 
rice or corn. We have shown that chemically identical diets which were 
physically altered by grinding the cereal to a fine powder are entirely 
without caries-producing effect, but the important question remains 
whether caries can be produced experimentally by means of a diet with 
an alkaline ash. 


EXPERIMENTS 


The influence of an alkaline dietary ash on the production of experimental 
dental caries in rats was studied by two methods, one of which also involved a 
direct test in the rat of the observations of Hanke that citrus fruit juices fed in 


TaBLe 1.—Diets Used in Experimental Study of the Production of Caries 








Percentage of Component in Given Diet 





Component 78 74 75 76 77 78 
Brown rice, 10 mesb..........ssccessees 92 92 92 92 en 69 
Dried lima beans, 10 mesh............. és a ba ei 92 23 
White potato dextrin...............+++ 8 8 8 8 8 8 
Orange and lemon juice.............++ Ad lib. we joie 
Synthetic citrate mixture 1............ si Ad lib. ina e» 
Synthetic citrate mixture 2............ <é “a Ad lib. is ‘a ‘cs 
Wa be aesspnecdescnasovedeescoeys - is a Adlib. Adlib. Ad lib. 
Re otc cccsducetcasnoncecie 8 Gm. per rat per day in each diet 





large quantities are effective against caries in children. At the same time, in the 
expectation of a reduction of experimental caries as a result of the feeding of 
citrus juice, two additional: control groups were instituted in order to assist the 
analysis of such a finding. The diets employed are described in table 1. 

The juice of California oranges and lemons was expressed fresh each day, 
strained through muslin, centrifugated at 1,000 revolutions per minute for thirty 
minutes and decanted. Twelve parts of orange juice by volume were mixed with 
one part of lemon juice, and the mixture fed in place of water in inverted bottles 
supplied with glass tubes adjusted to allow free drainage on suction but to mini- 
mize leakage. 

Changes in the orange and lemon juice mixture on standing—alteration of 
flavor and increased turbidity—were an objectionable feature unavoidable under 
the conditions of feeding. Supplementary tests conducted with the juice mixtures 
under the feeding conditions indicated, however, that these changes probably did 
not influence the course of the experiment. Little or no change in px occurred. 


8. Rosebury, T.; Karshan, M., and Foley, G.: J. Dent. Research 12:464, 1932; 
13:379, 1933; J. Am. Dent. A. 21:1599, 1934. 
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Cultures in neutral dextrose broth and on neutral dextrose agar and the tomato 
agar of Kulp and White® yielded no growth in some instances and occasional 
colonies of yeast and staphylococci in others, so that the change was apparently 
not fermentative. The animals that ingested the mixture, furthermore, although 
deprived of water, were equivalent in growth and survival to those on the control 
diet (76). 

The two synthetic citrate mixtures used in diets 74 and 75 were prepared as 
controls fer the acid-base, sugar and fluid content of the natural juices (74) and 
for the salt content in addition to the other factors (75). The acid-base properties 
of the natural juices were determined as follows: 


(a) In determinations of the pa the juice of four oranges and that of two 
lemons were tested separately and in 12 +1 mixtures by means of the glass elec- 
trode with the following results: oranges, pa 3.36 to 3.81, average 3.65; lemons, 
pu 2.37 and 2.38; mixtures, px 3.13 to 3.45, average 3.32. 


(b) In determining the organic acids a method suggested by Schlatter 1° was 
followed: Two 10 cc. samples of the juice of each of two oranges were neutral- 
ized with standard sodium hydroxide, phenolphthalein being used as indicator, 
and the neutral mixtures were transferred to platinum crucibles, evaporated to 
dryness and ashed. The ash was treated with a known excess (45 cc.) of standard 
sulphuric acid, made up to 50 cc., and a 25 cc. sample of this was neutralized with 
standard sodium hydroxide, phenolphthalein being used as indicator. Whole and 
centrifugated orange juices were found to agree closely. The method yielded 
the following values: titrated acid, 0.168 and 0.196 normal, with the average 0.182 
normal; total organic acid, equivalent to 22.6 and 25.2 cc. of 0.1 normal sulphuric 
acid in 10 cc., or the equivalent estimated as 0.226 and 0.252 normal citric acid. 
Lemons were not tested, and the higher citric acid value, 0.25 normal, was selected 
for use. 

(c) The composition of the edible portion of oranges was given by Bronson 1! 
as follows: water, 86.9 (per cent) ; protein, 0.8; fat, 0.2; carbohydrate and fiber, 
11.6; ash, 0.5. Myers and Croll 12 found that California oranges contained 14.18 
per cent sugar, made up of 8.1 per cent sucrose and 6.08 per cent reducing sugar. 
The latter values were used, the reducing sugar made up equally of dextrose and 
fructose. 

(d) Bronson gave the percentage salt composition of the ash of California 
oranges as follows: potassium oxide, 48.94; sodium oxide, 2.50; calcium oxide, 
22.71; magnesium oxide, 5.34; ferric oxide + aluminum oxide, 0.97; manganese 
oxide (Mns O,), 0.37; phosphorus pentoxide, 12.37; sulphur trioxide, 5.25; silicon 
dioxide, 0.65; chlorine, 0.92. Since potassium is the predominating cation, synthetic 
mixture 1 (without added salts) was prepared as a simple citric acid and potassium 
citrate buffer with sugar added. Using the values derived, 50 cc. samples of 
0.25 normal citric acid were titrated electrometrically with 5 times normal 
potassium hydroxide; 0.82 cc. of the latter was found required to produce pra 3.3; 
this is equivalent to 4.53 Gm. of potassium hydroxide per liter of 0.25 normal 
citric acid. For mixture 2 we used 3 Gm. of potassium hydroxide per liter of 


9. Kulp, W. L., and White, V.: Science 76:17, 1932. 

10. Schlatter, H., in Allen, A. H.: Commercial Organic Analysis, ed. 5, 
Philadelphia, P. Blakiston’s Son & Co., 1923, vol. 1, p. 749. 

11. Bronson, B. S.: Nutrition and Food Chemistry, New York, John Wiley & 
Sons, Inc., 1930. 

12. Myers, V. C., and Croll, H. M.: J. Biol. Chem. 46:537, 1921. 
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0.25 normal citric acid as calculated from the data on the ash, and the remaining 
salt values were calculated to correspond. Iron, aluminum and silicon were omit- 
ted. A separate salt mixture was prepared as follows from chemically pure 
ingredients, and 20 cc. added as a component of each liter of mixture 2. 


I a hens deg cdcevncdccccckcscesbhddpeeteteawbacccoccoceeets 7.6 Gm. 
ee vs ccéccconeghvspiashdsdeeerenbaconepeserceceee cece 19.8 Gm. 
ss vdchcccctecsussdcapdbatictastsdbecsevsccoccce 23.2 Gm. 
Magnesium vases red (basic: 3MgCOs.Mg(OH)2.3H20)............ 43.7 Gm. 
DHICRIITEE. PMOGRMEES. cc iene ccoccccccsccccnvevesccevoewescccecsccccce 134.5 Gm. 
CE PEED win. dette rwcdncicccccccdngepeceetecseeenees candeccce 72.5 Gm. 
SE We GO a he iced Kacdecc cst cccepesvscaevesedsetienend 1,000 ee. 


The two synthetic mixtures were prepared as follows: 


1 (Without Salts) 2 (With Salts) 
Ce A Rs. ls TR ii vi costa s civocéesdeewencs ss 21.7 Gm. 21.7 Gm. 





Potassium hydroxide, electrolytic sticks... 4.53 Gm. 3.0 Gm. 
Salt mixture (as in the foregoing formul a iia 20.0 ec. 
GEE ik secndicd bn bnecedenustacuscicetinn dune i 81.0 Gm. 81.0 Gm. 
TE Binad dies bceeue) t4-6% jakeVeueun oe 30.4 Gm. 30.4 Gm. 
ET Padbiinias ieachinedcciicentssasneknebdicsestthiteete 30.4 Gm. 30.4 Gm. 
eo PE re Creer See 1,000 ec. 1,000 ee. 


Both mixtures were somewhat flat but not objectionable in taste and were 
well tolerated by the animals. They were prepared fresh at intervals of about a 
week, and the stock was kept in the refrigerator between feedings. They did not 
undergo detectable change on standing during these intervals. Several samples 
were tested for pu by the glass electrode at intervals during the course of the 
experiment. The results ranged from pu 3.25 to pu 3.39, with the two mixtures 
in close agreement. 

Dried lima beans were selected for use in diets 77 and 78 because they are 
somewhat similar both physically and chemically to rice; but instead of the slightly 
acid reaction of rice ash their ash has a strongly alkaline reaction, due chiefly to 
their higher content of potassium and sodium. The ash reactions of the dietary 
ingredients and of the diets as fed are given in the next paragraph. Diet 77 was 
not successful in that animals that ingested it did not survive more than twenty- 
two days of experimental feeding. The addition of ammonium chloride as 1, 1.5 
and 2 per cent of the diet, respectively, with three successive groups of animals did 
not prolong survival. The results with this diet are consequently omitted from 
the tables but are mentioned in the body of the report. 

The food and fluid intakes were measured at intervals in all groups except 77. 
The food intake averaged 5.2 Gm. of dry diet per rat per day in all groups, and 
the fluid intake 6.4 cc. per rat per day, with no characteristic group differences. 
The intake of spinach per rat per day is estimated as 2 Gm. of the edible portion. 
To calculate the ash reactions of the diet as fed, the following, values for dietary 
ingredients, given as cubic centimeters of normal acid or base per hundred grams, 
were used: rice, 9 acid (Sherman**); lima beans, 41.65 base (Sherman and 
Gettler 14) ; orange juice and synthetic citrate 2, 8.6 base, and synthetic citrate 
1, 8.1 base (both calculated from the data given), and spinach, 21.8 base (calcu- 
lated from Sherman’s data). These values yield the following for the ash 
reactions of the diets as fed in terms of cubic centimeters of normal acid or alkali 
per day: diets 73 and 75, 0.55 base; diet 74, 0.53 base; diet 76 (control), 0.01 


13. Sherman, H. C.: Chemistry of Food and Nutrition, New York, The Mac- 
millan Company, 1928. 
14, Sherman, H. C., and Gettler, A. D.: J. Biol. Chem. 11:323, 1912. 
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base, and diet 78, 0.65 base. The control thus appears to have been approximately 
neutral as fed, the acid effect of the rice having been counterbalanced by the 
spinach ingested, and all the experimental diets were definitely alkaline. 

In an attempt to check these calculated values determinations were made during 
the course of the experiments on the pu of the urine and the pa and the carbon 
dioxide content of the blood plasma. Blood for these purposes was drawn by 
cardiac puncture under liquid petrolatum and transferred to oxalate tubes contain- 
ing oil. These were centrifugated under solid paraffin. Urine was collected over- 
night by keeping the animal in an improvised metabolism cage consisting of a 10 
pound (4.5 Kg.) tin with the bottom removed, set over a circle of 10 mesh wire 
gauze into a large glass funnel which had another circle of gauze placed at a lower 
level and sealed to the glass with paraffin. The stem of the funnel was connected 
by means of a rubber stopper with a separatory funnel below. The apparatus was 

















W) 


Glass electrode chamber for anaerobic determination of pu of blood and urine. 


filled with liquid petrolatum up to about the lower third of the tapered portion of 
the large funnel and about 1 cc. of toluene added. Animals were placed in groups 
of two in the tin in the evening, and the urine was removed and tested the following 
morning. The urine thus obtained was clear and normal in color and odor. All 
pu determinations were made at 25 C. on the glass electrode by means of the 
vessel shown in figure 1.. The plasma and urine samples under oil were allowed 
to stand in the constant temperature chamber (F. Rosebury +5) for about fifteen 
minutes and were then aspirated into the vessel and the stopcocks closed. The 
vessel was washed between determinations by flushing it with 95 per cent alcohol 
and then with distilled water. By this procedure good checks were obtained with 
standard buffers. The values for pa as given have been corrected to 37 C. by 


15. Rosebury, F.: J. Indust. Engin. Chem. (Anal. Ed.) 4:398, 1932. 
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the method of Cullen.1¢ Determinations of the carbon dioxide content were made 
on 0.2 cc. of plasma by the method of Van Slyke and Neill.*’ 

The additional methods employed were the sarae as those previously used and 
described. The jaws and teeth of one lateral half of the mandible of each animal 
were sectioned and examined microscopically, the results for caries recorded by 
the use of the index value and the indexes compared by the statistical method out- 
lined in the preceding report in this series.1* 


TABLE 2.—The Incidence of Caries and the Average Values for Plasma pu and 
for Carbon Dioxide and Urine pu in Groups 73 to 78 











Caries Plasma 
Experi-  Ani- wits COs, 
mental mals, Vol. 
Ani- Additions to Period, fad Band Urine, 
Group mals Basal Diet Days t Index pu t pe 


73 12 ae juice ad lib; no 0-123 100 US+11 %730 612 680 
wa 


74 11 Citrate mixture 1 ad lib.; no 50-130 100 102+15 730 68.0 6.99 
water (without salts) 


15 12 Citrate mixture 2 nd lib.; no 50-130 100 73414 733 669 7.00 


water (with 
76 10 None (control) ..........sceesee 50-116 90 76418 734 658 6.80 
78 11 Dried lima beans...............- 50-130 81 69+18 7.27 62 6.80 
McCollum stock diet (5 animals) 729 674 6.75 





TABLE 3.—Significance of the Effects on the Incidence of Caries of the Addition 
to the Basal Deficient Diet Containing 10 Mesh Rice, Dextrin and Spinach, 
of Orange and Lemon Juice, Citrate Mixtures, Dried Lima 
Beans and Sugars Other Than Dezxtrin 








D oe ~ 
Occurrence 


aries Index Oo Aen 
Group Animals : m* Mo D oD of Difference 
Pooled control 94 7.6 + 0.6 

73 12 11.8 + 1.1 8.0 + 0.5 3.3+12 28 195 to 1 
74 i 10.2 + 1.5 79+0.5 2.3+1.6 14 5tol 
75 12 7.3+1.4 76+ 0.5 0.3 + 1.5 0.2 <litol 
78 ll 69+18 7.5 + 0.5 0.6 + 1.9 0.3 <ltol 
78, 74, 75 35 9.5408 8.1+ 0.5 14+0.9 1.6 8tol 
30, 31 10 11.6 +13 8.0 + 0.5 3.6 + 1.4 2.6 106 to1 





*m, mo, means; D, difference between two means; op, standard deviation of D; values 
following + signs are standard deviations. The deviation of these values and the method of 
analysis are described in the preceding paper in this series.” 


RESULTS 


Data on the incidence of caries, the py and the carbon dioxide deter- 
minations are given in table 2, and the significance of the results, in 
table 3. The values for plasma py and carbon dioxide and for urine px 
are within the normal range, as indicated by comparison with the values 


for animals on the modified McCollum stock diet. The calcification of 


16. Cullen, G. E.: J. Biol. Chem. 52:501, 1922. 
17. Van Slyke, D. D., and Neill, J. M.: J. Biol. Chem. 61:523, 1924. 
18. Rosebury, T., and Karshan, M.: Arch. Path. 20:697, 1935. 
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the teeth and bones of these animals, not recorded in the tables, was 
uniformly poor, and the separate groups were not mutually distinguish- 
able on this basis. The levels and ratios of calcium and phosphorus in 
these diets are given in table 4. 

The results as indicated in tables 2 and 3 were as follows: No 
significant reduction in the incidence of caries was obtained in any of the 
experimental groups as compared with the control or with the pooled 
control group used for more precise statistical analysis. Thus the reduc- 
tion of caries expected in the group that received natural citrus juice was 
not obtained ; instead the incidence of caries was increased in this group 
to an extent bordering on statistical significance. The three groups that 
received orange and lemon juice or a citrate mixture showed decreasing 
caries indexes from the group that received natural juice, with the 
highest index, to the group that received the citrate mixture plus salts, 
with the lowest index, but it is doubtful whether this trend is real or 
merely the result of random variation, These questions are discussed 
later in this paper. 


TABLE 4.—Levels and Ratios of Calcium and Phosphorus in Diets 








Diet 
UL See ae ———_A—— — 
73 74 75 76 78 
a 55 Cok Cec waagetueese 0.044 0.029 0.044 0.029 0.042 
Ns Sinica tek SGes ddmasbehies 0.255 0.247 0.255 0.247 0.267 
ha 565.44 chaneue Kass tubraes 0.17 0.12 0.17 0.12 0.16 


It has been noted that diet 77, in which ground rice was replaced 
entirely by dried lima beans ground to pass a 10 mesh sieve, did not 
allow survival for the period usually required with rice diets to produce 
the first fissure-caries lesions. In twenty-eight animals placed on the 
three modifications of this diet the period of survival ranged from three 
days to only twenty-two days. The jaws of all of these animals were 
nevertheless sectioned and examined microscopically, and it seems 
worthy of note that one of these animals, which had survived only seven 
days of experimental feeding, showed a characteristic fissure-caries 
lesion of stage 3 in the second molar. The third molar had not yet 
erupted. Over the lesion, impacted in the fissure, was a particle recog- 
nizable as lima bean by comparison with sections of beans made in 
different planes, and distinct from rice and spinach sectioned similarly. 


COMMENT 


It is clear from these results that the feeding of orange and lemon 
juice or synthetic mixtures similar in chemical composition but lacking 
protein, fat and vitamins exerts no protective action against dental caries 
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produced in rats with a coarse rice diet. With the natural juice and 
the synthetic mixture lacking added salts the incidence of caries was 
increased. If this increase is significant, it may be related to that pro- 
duced in a previous experiment * when dextrose or saccharose was 
substituted for the dextrin in the basal diet (diets 30 and 31, table 3) 
and may depend on the added sugar in the diet. It is especially worthy 
of note in this connection that Shibata, as recently determined by Cox *” 
from a direct translation of the original Japanese paper, reported that 
dextrose and saccharose were more effective in producing caries than 
dextrin. We had previously misinterpreted this statement in the English 
version of Shibata’s report. These observations, augmented by the 
recent findings of Koehne, Bunting and Morrell *° in children, suggest 
that the importance of different sugars in the caries-producing diet is 
worth further investigation. Additional studies on this phase of the 
subject are now in progress in this laboratory. 

The result obtained with diet 78, which contained dried lima beans 
in addition to rice, both ground to pass a 10 mesh sieve, is interesting 
from two points of view: It appears, first, that in the absence of added 
sugar, which may have accelerated caries in diets 73 to 75, the incidence 
of caries was not altered with a diet having a definitely alkaline ash. 
The implication is clear that the reaction of the ash of the diet cannot 
be regarded as a factor in the production of experimental dental caries 
in rats. Furthermore, it appears likely, although not satisfactorily 
demonstrated by these results, that lima beans may have caries-producing 
properties similar to those cf rice, as suggested by the fact that the 
incidence of caries in group 78 was not reduced despite reduction in the 
dietary proportion of rice, and by the finding of caries in a single instance 
on the rice-free diet 77. 


SUMMARY AND CONCLUSIONS 


Eighty-four rats 22 days of age were distributed among groups 
that received, respectively, the basal caries-producing diet containing 
10 mesh rice, dextrin and spinach, and the following modifications of it: 
the basal diet with orange and lemon juice (12 -+ 1) fed ad libitum in 
place of water ; the basal diet with a synthetic citrate mixture having the 
acid-base properties and sugar content of the natural citrus juice mix- 
ture ; the basal diet with a synthetic citrate mixture having the acid-base 
properties and sugar and salt content of the natural juice; a diet in 
which all of the rice was replaced by 10 mesh dried lima beans, and a 
diet in which part of the rice was replaced by lima beans. The method 


19. Cox, C. J.: Personal communication, 1934. 
20. Koehne, M.; Bunting, R. W., and Morrell, E.: Am. J. Dis. Child. 48:6, 
1934. 
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of preparing the citrate mixtures has been described. The acid-base 
properties of the diets were calculated and the animals tested for the 
pu and carbon dioxide content of the plasma and the py of the urine. 
The jaws and teeth of all the animals were studied microscopically for 
caries. The results appear to warrant the following conclusions : 

The feeding of orange and lemon juice ad libitum in place of water 
with a caries-producing diet of 10 mesh rice did not reduce the incidence 
of caries but resulted in an increase of doubtful significance. This result 
was duplicated to less degree when the natural citrus juice was replaced 
by synthetic citrate mixtures having in one case the acid-base properties 
and sugar content and in the other the acid-base properties, sugar content 
and mineral content, of the natural juice. The increase of caries 
obtained, if significant, may depend on the fermentable sugar present in 
these mixtures. 

A diet in which enough of the rice was replaced by dried lima beans 
to produce a mixture with a definitely alkaline ash did not yield a 
significantly lower incidence of caries than was obtained with the basal 
rice diet, which had an approximately neutral reaction as fed. A rice- 
free lima bean diet did not allow survival beyond twenty-two days of 
feeding but produced a typical lesion of fissure-caries in a rat that 
survived only seven days of experimental feeding. 











RENAL LESIONS FOLLOWING INJECTION OF SODIUM 
DEHYDROCHOLATE IN ANIMALS WITH AND 
WITHOUT BILIARY STASIS 
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In the course of our studies of biliary stasis and decompression in 
the cat* sodium dehydrocholate * was administered in order to inves- 
tigate the effect of a bile salt of supposedly extremely low toxicity on 
certain hepatic lesions developing under those experimental conditions. 
To our surprise, a severe and rather characteristic lesion was uniformly 
found in the kidneys in animals with and without biliary stasis. Similar 
changes were found in dogs without stasis. These observations are of 
interest in connection with the controversial problem of epithelial regen- 
eration in the kidney and in regard to the probable mechanism of diuresis 
which has been observed clinically following the administration of 
sodium dehydrocholate. 


MATERIAL AND METHODS 


Fifty-one cats (weighing from 1.3 to 4.3 Kg.) and four dogs (weighing from 
6 to 15 Kg.) were employed in this study. They were maintained on a diet of 
fresh raw scrap meat and milk. Five series of experiments were performed, as 
follows: 

EXPERIMENT 1.—Sodium dehydrocholate, in a 20 per cent solution, was injected 
into a vein in the leg in sixteen cats at twenty-four hour intervals over periods 
of from one to seventeen days, in individual doses of 0.2 cc. per kilogram of body 
weight. This dose would not be regarded as excessive for clinical use. The 
animals were killed by bleeding under light ether anesthesia twenty-four hours 
after the last previous injection of sodium dehydrocholate. Determinations of the 


This investigation was aided by the Jefferson Medical College Hospital Tumor 
Clinic and the Martin Research Fund. 

From the Department of Pathology, Jefferson Medical College and Hospital, 
and the Laboratory of Biochemistry, Jefferson Medical College Hospital. 

1. (a) Cantarow, A., and Stewart, H. L.: Am. J. Path. 11:561, 1935. (b) 
Stewart, H. L., and Cantarow, A.: Am. J. Digest. Dis. & Nutrition 2:101, 1935. 
(c) Stewart, H. L.; Cantarow, A., and Morgan, D. R.: Arch. Path. 19:807, 
1935. (d) Stewart, H. L., and Lieber, M. M.: ibid. 19:34, 1935. (e) Cantarow, 
A.; Stewart, H. L., and Lieber, M. M.: ibid. 20:535, 1935. 

2. Sodium dehydrocholate is available in the form of decholin sodium (obtain- 
able from Riedel-de Haen, Inc., New York, which has been accepted by the 
Council on Pharmacy and Chemistry of the American Medical Association). The 
decholin employed in the present study was supplied by Mr. Paul de Haen. 
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nonprotein nitrogen were made on blood obtained at this time, and urine aspirated 
from the bladder was submitted to routine chemical and microscopic examination. 


EXPERIMENT 2.—In three cats sodium dehydrocholate (0.2 cc. per kilogram of 
body weight, in a 20 per cent solution) was injected into a vein in the leg. The 
animals were killed by bleeding under light ether anesthesia two, three and four 
days, respectively, after injection. Specimens of blood and urine were examined 
as in experiment 1. 

EXPERIMENT 3.—In three cats sodium dehydrocholate (0.2 cc. per kilogram of 
body weight, in a 20 per cent solution) was injected into the portal vein, which 
was exposed at laparotomy under ether anesthesia. The animals were killed by 
bleeding under light ether anesthesia one, two and three days, respectively, after 
injection. Specimens of blood and urine were obtained and examined as in 
experiment 1. 

EXPERIMENT 4.—Sodium dehydrocholate (0.2 cc. per kilogram of bedy weight, 
in a 20 per cent solution) was injected daily into a vein in the leg in four dogs, 
which were killed by bleeding under light ether anesthesia twenty-four hours after 
one, two, three and four injections, respectively. Blood was obtained daily from the 
heart for determinations of the nonprotein nitrogen. No urine was present in the 
bladder in any case at autopsy. 


EXPERIMENT 5.—In twenty-nine cats the common bile duct was ligated close 
to the duodenum at laparotomy under ether anesthesia. After twenty-four hours 
of biliary stasis sodium dehydrocholate (0.2 cc. per kilogram of body weight, in 
a 20 per cent solution) was injected into a vein in the leg. Individual animals 
received from one to fifteen injections during periods of stasis of from two to 
eighteen days; with the exception of a few instances of prolonged stasis in which 
a few injections were made at forty-eight hour intervals, they were given at inter- 
vals of twenty-four hours. The animals were killed by bleeding under light ether 
anesthesia twenty-four hours after the last previous injection. Specimens of blood 
were obtained and examined as in experiment 1. All cases were excluded from 
present consideration in which there was any evidence of infection or of patency 
or reconstruction of the common duct or entrance of bile into the intestine through 
anomalous or accessory ducts. 

Pieces of tissue were fixed in a dilute solution of formaldehyde U. S. P. (1: 10) 
or solution of formaldehyde with Zenker’s solution. Some were subsequently 
frozen, cut and stained with nile blue sulphate and scarlet red, the remainder 
being blocked in paraffin, cut and stained with hematoxylin and eosin and Mallory’s 


connective tissue stain. 
EXPERIMENT 1 


Observations were made on sixteen cats killed twenty-four hours after from 
one to fifteen injections intc a vein in the leg. 

Gross Observations —The kidneys were swollen to a moderate degree after 
from one to eight injections but were either normal in size or smaller than normal 
in animals receiving a greater number of injections. The surface, which was 
rather uniformly yellow in the early stages, tended to be more definitely brown in 
the later stages. The cut surface was consistently edematous, and the tissue was 
soft in consistency. The cortex was relatively narrow, even in kidneys that were 
increased in size, this change becoming progressively more marked with increasing 
numbers of injections; in the later stages, the thickness of the cortex was dimin- 
ished by from 30 to 40 per cent. In the shorter experiments (from one to eight 
injections) the outer zone of the medulla frequently showed fine bright red punc- 
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tate and linear markings; later, fine gray striations were occasionally noted in 

this situation. 
Microscopic Observations—By far the most outstanding histologic changes 
occurred in the tubules, which showed variable degrees of dilatation and degenera- 
tion and evidences of regeneration of the lining epithelium. Relatively minor 
changes were noted in the interstitial tissue of the outer medullary and inner 
cortical zones, which showed evidence of a mild inflammatory reaction, with vas- 
cular congestion, edema, slight infiltration by cells and, in the later stages, increase 
in connective tissue. Glomerular lesions were inconstant and relatively incon- 
spicuous and in no instance resembled those characteristic of glomerulonephritis. 
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Fig. 1.—Section of kidney showing (a) tubules with increased outside diameter 
and (b) tubules with increase in the diameter of the lumen associated with flat- 
tening of the lining cells. Many cells show hydropic degeneration and necrosis. 


Magnification, about 200 . 


Dilatation of Tubules: Some increase in the outside diameter of the tubules 
was noted throughout the entire course of the experiment. This was frequently 
diffuse but in some instances was particularly marked in localized portions of the 
tubule. This dilatation was prominent after a single injection and persisted as a 
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prominent feature in animals receiving seven or eight injections, decreasing subse- 
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quently but still being present to a variable degree. The diameter of the lumen 
was also increased, this increase being proportional both to the increase in outside 
diameter and to the diminution in the height of the lining cells, described in the 
next section (figs. 1 and 2). 

Regressive Changes in Tubular Epithelium: Marked regressive changes were 
present in the tubular epithelium in every case. The intensity of these changes 
did not increase in proportion to the number of injections, but rather appeared to 
be related to the nature of the epithelial cell predominating in each case; i. e¢., 
there was a variable degree of susceptibility of the various forms of regenerated 





Fig. 2.—Section of kidney showing extensive dilatation of tubules, flattening 
of epithelial cells and pale, reticular character of certain cells lining straight 
tubules. Magnification, about 50 x. 


cells to subsequent injury. Some degree of regressive change, however, was 
observed in different instances both in atypical regenerated and in normal-appear- 
ing cells. In many cases, particularly in the early stages, the process was gener- 
alized, but in some instances following several injections it appeared to be more 
intense in the straight tubules of the inner cortical and outer medullary zones. 
After a single injection there were extensive degeneration and necrosis of the 
cells that could be recognized as apparently the original tubular epithelial cells. 
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In the early stage of the degenerative process the cell was swollen and was either 
homogeneous and acidophilic or hydropic, with pale, granular and reticulated 
cytoplasm and curvilinear striations, the long axis of the cell being tilted in rela- 
tion to the basement membrane (figs. 1 and 2). As the regressive process pro- 
gressed the nuclei showed the characteristic evidences of necrosis, the cellular 
outlines became obliterated and cytoplasmic disintegration, beginning at the free 
border, progressed inward, leaving a ragged luminal outline and, in occasional 
tubules, a completely denuded basement membrane. Degenerative changes were 
most extensive after one or two injections, involving particularly the original 
lining cells of the tubules. With increasing numbers of injections (from five to 
eight) the predominating type of epithelium was of the atypical, flattened form 
described later (under regeneration) which, although apparently resistant to sub- 
sequent injury, nevertheless was involved in the regressive process to a variable 
extent in certain cases. In the late stages (twelve or more injections) a large 
proportion of the tubules were lined by tall columnar cells which resembled the 
original cells, and in these the intensity of degeneration and necrosis sometimes 
approached that observed after a few injections. 

The lumens of the tubules contained shreds of lining membrane, hyaline drop- 
lets, albuminous material and casts, and in some instances they were filled with 
cells, desquamated singly or en masse. Calcific deposits were frequently observed 
within the lumens of the tubules and at times in necrotic lining cells in both the 
cortex and the medulla. 

Regeneration of Tubular Epithelium: Evidences of regeneration were obtained 
in every instance in all stages of the experimental period. This was characterized 
particularly by the development of an atypical form of regenerated cell, which was 
present in all cases, and in some instances in great numbers, after a single injec- 
tion. These atypical cells, when first formed, were exceedingly flat when viewed 
in cross-section; their nuclei were two or three times the normal size; they were 
usually oval but sometimes round, the long diameter being sometimes vertical, 
sometimes parallel and sometimes situated obliquely to the basement membrane. 
The relatively large size of the nuclei in proportion to the cytoplasm caused them 
to protrude into the lumen of the tubules, producing a beadlike appearance. When 
cut tangentially, these cells appeared large, oval or round, sometimes irregular, 
with a slightly basophilic cytoplasm and a pale nucleus containing numerous fine 
particles of chromatin, one or more dense masses of chromatin and sometimes 
vacuoles (fig.3). These flat cells were observed in all portions of the renal tubule 
in different animals. In the early period of the experiment (from one to three 
injections) they tended to occur in groups of tubules in triangular areas in the 
outer layer of the cortex, the base lying toward the surface of the kidney. In the 
later period they were more diffusely distributed, but involved particularly 
the tubules in the inner cortical and outer medullary zones. This markedly flat- 
tened cell was most numerous in animals receiving from four to seven injections, 
the great majority of the tubules in some cases being lined by this type of epithe- 
lium. In the later stages these cells usually diminished in number. 

Other atypical forms of epithelial cells were present throughout the course of 
the experiment. These appeared to represent transition stages between the very 
flat cells already described and the mature tubular epithelium. They varied in 
height from low cuboidal to tall columnar types, the cytoplasm becoming less 
basophilic as the cell increased in height. The nuclei became smaller and rounder 
as the height of the cell increased, the arrangement of chromatin simultaneously 
changing from that noted in the case of the flat cells to one approaching normal, 
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with a distinct tendency toward hyperchromasia. In many instances single tubules 
were lined by flat, cuboidal and columnar cells, the nuclei of which were situated 
at different levels in relation to the basement membrane, imparting an extremely 
irregular appearance to the epithelial lining. Syncytial masses of cells possessing 
all the characteristics of viable, newly regenerated cells, as already described, were 
observed, particularly in the tubules of the inner layer of the cortex and the outer 
layer of the medulla; these at times practically occluded the lumen of the tubule. 
These cells could be readily differentiated from degenerated and necrotic masses 
of cells desquamated into the lumen. 





Fig. 3.—Section of kidney, with tubule crossing field from left to right, showing 
flattened type of atypical regenerated cell (a@) in cross-section and (b) cut 
tangentially and (c) four mitotic figures in the same plane. Magnification, about 


750 X. 


Mitotic figures were observed in association with all varieties of epithelial cells, 
both atypical and normal, in all portions of the tubule, being most consistently 
present and most numerous in the tubules of the inner cortical and outer medullary 
zones (fig. 3). They were noted at every stage of the experiment, although not 
in every animal, being most numerous after from two to seven injections and 
decreasing subsequently except in one case in which large numbers were seen 
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after twelve injections. In some places these dividing cells appeared to be growing 
beneath the degenerated cells of the original lining membrane, but at times they 
projected into the !umen of the tubule. In some cases cells undergoing mitosis 
were scattered singly throughout the renal tissue, while in others several such 
cells were present in a single tubule. 

Interstitial Tissue: Changes in the interstitial tissue were limited particularly 
to the outer layer of the medulla and the inner layer of the cortex, being less 
constant and less marked in the latter situation. These changes were apparently 
inflammatory, consisting of capillary congestion and thrombosis, edema, cellular 
infiltration and fine fibrosis of the interstitial tissue. No fibrin was observed in 
any instance. After a single injection the intertubular capillaries in these situa- 
tions were dilated, hyperemic and occasionally thrombosed and contained an 
increased number of polymorphonuclear leukocytes. Few or no inflammatory cells 
were noted in the interstitial tissue during this period. After two or more injec- 
tions edema, cellular infiltration and a fine fibrosis developed, these changes being 
distributed generally throughout the region of the corticomedullary junction, with 
focal areas of increased involvement, particularly in the outer layer of the medulla. 
Edema was most marked after from six to eight injections and in some instances 
was so extensive as to cause compression of the surrounding tubules. Fibrosis was 
never extensive, but cellular infiltration was marked after from fourteen to sixteen 
injections, the predominating cells being mononuclear leukocytes and lymphocytes. 
In a few cases polymorphonuclear and mononuclear leukocytes were observed in 
the lumens of the tubules in this region. 

Glomeruli: Morphologic evidence of glomerular damage was absent in most 
cases and when present was slight and inconstant. There were variable changes 
in size, cellularity and congestion of glomerular tufts in different cases as well 
as in different portions of the kidney in individual animals. These changes bore 
no consistent relation to the number of injections or to the degree of involvement 
of the remainder of the kidney. The capsular spaces were at times dilated and 
at times small and frequently contained acidophilic granular material, hyaline drop- 
lets and desquamated cells. The parietal cells were often desquamated, and the 
capsule was frequently lined by pale, flat or cuboidal basophilic cells which resem- 
bled the newly regenerated cells of the renal tubules. At times these cells were 
arranged in syncytial masses and were occasionally observed in mitosis. In a 
few animals in the late stages an occasional glomerulus in the deep layer of the 
cortex was involved in thé inflammatory and fibrotic process occurring in this 
area. 

Stainable Lipid: The distribution of stainable lipid in fourteen nonpregnant 
adult animals was as follows: (1) convoluted tubules only, two cases; (2) con- 
voluted and Henle tubules, seven cases; (3) convoluted, Henle and collecting 
tubules, five cases. Fatty casts were present in large numbers in two cases, and 
in one instance remnants of the old necrotic, desquamated lining membrane within 
the lumens contained numerous droplets of lipid, while the atypical regenerated 
lining cells of the same tubules contained no stainable lipid. Stainable lipid was 
found in the extremely flat variety of regenerated epithelium in only one case, but 
it was occasionally present in transitional forms. In several instances a large 
proportion of the convoluted tubules contained no stainable lipid. 

Blood and Urine.—We have obtained values for the nonprotein nitrogen of the 
blood as high as 55 mg. per hundred cubic centimeters in apparently normal cats. 
In five cats, twenty-four hours after a single injection of sodium dehydrocholate 
the values for the nonprotein nitrogen of the blood were as follows : 30, 46, 114, 127 
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and 148 mg. per hundred cubic centimeters, the corresponding values for creatinine 
being 1.4, 1.7, 5.4, 3.2 and 2.6 mg., respectively. In ten animals receiving from 
two to fifteen injections the concentration of the nonprotein nitrogen ranged from 
30 to 67 mg., being below 55 in six and above 55 in four instances. The level 
of the nonprotein nitrogen of the blood bore no demonstrable relation to the 
number of injections after the first injection. 

The urinary findings were extremely variable. Several specimens were appar- 
ently normal; others contained from a trace to a heavy cloud of albumin, from 
a few to many hyaline and granular casts per low power field and from 15 to 60 
pus cells per low power field. 


EXPERIMENT 2 

Observations were made on three cats killed two, three and four days following 
a single injection into a vein in the leg. 

Grossly, the kidneys resembled those described previously. In the cat killed 
two days after the injection there were moderate edema, degeneration and necrosis 
of the tubular epithelium, with marked desquamation of the lining cells and occa- 
sional deposits of calcium. Regeneration of atypical flattened cells was relatively 
slight, and mitotic figures were occasionally seen. A few casts were seen in the 
tubules, and there was evidence of a mild inflammatory reaction in the region of 
the corticomedullary junction. Dilatation of the tubules and regressive changes 
in the tubular epithelium were less marked than in animals studied twenty-four 
hours after a single injection, as described previously. 

In the cat killed three days after a single injection there was marked, diffuse 
dilatation of the tubules, about 35 per cent of which were lined by the flattened, 
atypical variety of regenerated epithelium, chiefly cuboidal. There were a moderate 
degree of degeneration, some calcification and marked edema of the tubular 
epithelial cells. Many mitotic figures were observed. There was a mild inflam- 
matory reaction in the outer medullary interstitial tissue. 

In the cat killed four days after a single injection all regressive changes were 
distinctly less severe than in the cat killed three days after the injection. There 
was but slight dilatation of the tubules of the cortex and outer layer of the 
medulla, many of which were lined by cells which, although not markedly flat- 
tened, could be readily recognized as newly regenerated cells, apparently approach- 
ing normal in size, shape, staining reaction and nuclear characteristics. In places 
these cells were arranged in syncytial masses which occupied the entire lumen of 
the tubule. No mitotic figures were observed, and there was little if any evidence 
of inflammatory reaction in the interstitial tissue. 

Stainable lipids were present in the epithelium of both the Henle and the 
convoluted tubules in each case. In the cat studied three days after the injection 
fine granules of lipid were observed in the very flat and cuboidal varieties of 
atypical regenerated epithelium. 

The concentrations of the nonprotein nitrogen of the blood two, three and 
four days after a single injection of sodium dehydrocholate were 46, 59 and 
52 mg. per hundred cubic centimeters, respectively. The urine of the cat killed 
after two days was essentially normal; that of the cats killed on the third and 
fourth days contained a light cloud of albumin and an occasional hyaline and 
granular cast and from 15 to 20 pus cells per low power field. 


EXPERIMENT 3 
Observations were made on three cats killed one, two and three days after a 
single injection into the portal vein. 
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In the cat killed one day after injection there was moderate dilatation of the 
tubules, with marked degeneration, necrosis and desquamation of the lining cells. 
There was a moderate degree of regeneration of the atypical, flattened variety 
of epithelium, and no mitotic figures were seen. The tubules contained numerous 
casts, and the inflammatory reaction in the interstitial tissue was of mild degree. 
These changes closely resembled those observed in animals studied twenty-four 
hours after a single injection into a vein in the leg. 

Two days after the injection practically all the tubules showed an extreme 
grade of dilatation, about one third of the lining cells being of the atypical, flat- 
tened variety. Large numbers ‘of mitotic figures were present. Regressive changes 
were less severe than in the cat killed one day after the injection. A few areas 
of calcium deposition were observed, and there was a mild inflammatory reaction 
in the interstitial tissue of the outer layer of the medulla. 

In the cat killed three days after injection, dilatation and degeneration were 
distinctly less marked than in the cat killed two days after the injection. The 
number of atypical, regenerated epithelial cells was approximately the same, but 
the majority of these were cuboidal rather than markedly flattened and were 
definitely more normal in appearance. No mitotic figures were seen. 

Stainable lipids were present in the epithelium of both the convoluted and the 
Henle tubules in each case and also in the collecting tubules in the animals studied 
three days after injection. Although the transitional type of epithelium contained 
some lipid material, none was observed in the extremely flat cells. 

The concentrations of the nonprotein nitrogen of the blood one, two and three 
days after a single injection into the portal vein were 34, 55 and 40 mg. per 
hundred cubic centimeters, respectively. The urine of the cats killed one and two 
days after the injection was essentially normal; that of the cat killed on the third 
day after the injection contained a trace of albumin, an occasional hyaline and 
granular cast and from 50 to 60 pus cells per low power field. 


EXPERIMENT 4 

Observations were made on four dogs killed twenty-four hours after one, two, 
three and four injections, respectively, into a vein in the leg. 

With certain minor exceptions, the changes in the kidneys closely resembled 
those observed in cats studied under similar conditions. Grossly, there was 
marked edema. Dilatation of the tubules, although distributed equally widely, was 
not as marked as in cats receiving the same number of injections. Edema, degen- 
eration and necrosis of the tubular epithelial cells were uniformly present and 
appeared to be more severe than in the cat. Atypical forms of regenerated epithe- 
lium were noted in all cases, but mitotic figures were extremely scarce. A mild 
inflammatory reaction was present in the interstitial tissue of the medulla and 
walls of the calices and pelvis, the predominating types of infiltrating cells being 
plasma cells and mononuclear leukocytes. As in the cat, glomerular changes were 
inconspicuous. 

Small quantities of stainable lipid were present in each case in the cells of the 
Henle tubules and in three cases (one, two and four injections) in the epithelium 
of a few convoluted tubules. Fatty casts were present in the medullary tubules 
in one case (two injections). Stainable lipids were not observed in the atypical 
forms of regenerated epithelium. 

The values for the nonprotein nitrogen of the blood were as follows: 


Doc 1.—Control, 40 mg.; four hours after injection, 49 mg.; twenty-four hours 
after injection, 34 mg. 
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Doc 2.—Control, 28 mg.; four hours after injection, 44 mg.; twenty-four hours 
after injection, 52 mg.; two days after injection, 38 mg. (twenty-four hours after 
the second injection). 

Doc 3.—Control, 42 mg.; four hours after injection, 56 mg.; twenty-four hours 
after injection, 28 mg.; two days after injection, 30 mg. (twenty-four hours after 
the second injection) ; three days after injection, 32 mg. (twenty-four hours after 
the third injection). 

Doc 4.—Control, 37 mg.; four hours after injection, 46 mg.; twenty-four hours 
after injection, 33 mg.; two days after injection, 29 mg. (twenty-four hours after 
the second injection) ; three days after injection, 36 mg. (twenty-four hours after 
the third injection) ; four days after injection, 28 mg. (twenty-four hours after the 


fourth injection). 
EXPERIMENT 5 


Observations were made on twenty-nine cats with total biliary stasis (for 
from two to eighteen days) killed twenty-four hours after from one to fifteen daily 
injections into a vein in the leg of 0.2 cc. of sodium dehydrocholate (a 20 per cent 
solution) per kilogram of body weight. The periods of stasis and injection were 
concurrent, the injections being started twenty-four hours after ligation of the 
common bile duct. 

Gross Observations —After a single injection (stasis of two days) the kidneys 
were swollen, the cortex was wide and pigmentation was relatively slight. Subse- 
quently the kidneys were frequently of normal size or smaller than normal ; the cor- 
tex was usually narrow, and pigmentation was rather consistently intense, varying 
from deep brown to the characteristic grass green seen in total biliary stasis. ‘The 
surface of the kidney presented a peculiarly mottled appearance, with irregular areas 
of more intense pigmentation superimposed on a diffusely stained background, the 
mottling being most conspicuous toward the pelvis; at times these more deeply 
colored areas tended to become confluent. Edema of the cut surface, although noted 
occasionally, was in no instance a prominent feature. 

Occasionally the green-brown color of the cut surface of the cortex was 
relieved by pale striations running perpendicularly to the surface of the kidney. 
In many cases the medulla immediately beneath the cortex presented a narrow 
red or brownish-red zone of vascular hyperemia, which in some animals extended 
slightly into the cortex. The tips of the pyramids were usually light or dark 
brown, the area of medullary tissue intervening between the zone of hyperemia and 
the tips of the pyramids usually being pale. 

Microscopic Observations ——Pigmentation: The intensity of pigmentation 
varied in individual cases, but in general those animals in which biliary 
stasis was prolonged presented a marked degree of pigmentation more 
consistently than those in which stasis was of brief duration. In some 
cases the bile pigment occupied the tubular epithelial cells diffusely, no 
definite granules being demonstrable, while in others it was present in the form 
of light yellow or brown granules. The pigmentation was generalized in distribu- 
tion, all portions of the tubule being involved. Bile-stained casts were noted in 
various situations, and the desquamated epithelium and precipitated protein mate- 
rial within the lumens were frequently bile-stained. 

Dilatation of Tubules: Increase in the outside diameter of the tubules was 
particularly marked after from six to eight injections but was not a prominent 
feature during the earlier and later stages of the experiment. Increase in the 
diameter of the lumen varied considerably, being dependent on the height of the 
lining epithelium as well as on the outside diameter of the tubule. 
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Regressive Changes in Tubular Epithelium: Marked regressive changes were 
present in every case. As in the animals without biliary stasis, the intensity and 
extent of these changes did not increase in proportion to the duration of the 
experiment but appeared to be related to the relative proportions of typical and 
atypical forms of epithelium present in each instance. The morphologic charac- 
teristics of the degenerated and necrotic cells were similar to those described in 
connection with these changes in the kidneys of animals without biliary stasis. 
However, certain minor differences were noted. The homogeneous type of cell 
was generally more intensely acidophilic; the hydropic, reticulated cells stood out 
more prominently, and superimposed on these features there was a variable but 
rather consistently marked degree of bile pigmentation. sile-stained casts, 
desquamated, degenerated epithelium, hyaline droplets and albuminous material 
were frequently seen within the lumens of the tubules. Calcified deposits were 
rarely observed. 

Regeneration of Tubular Epithelium: Evidences of regeneration of tubular 
epithelium were present in every instance, the essential features being identical 
with those described previously in connection with the groups of animals without 
biliary stasis. All varieties of the atypical, newly regenerated epithelial cells 
were observed. The largest proportion of extremely flat cells was noted in an 
animal receiving seven injections, but relatively large numbers of atypical cells 
were observed in all cases throughout the course of the experiment. Mitotic 
figures were exceedingly numerous in all stages after the second injection, in one 
case as many as thirteen being noted in a single high power field. The regen- 
erating cells were occasionally piled up in syncytial masses. 

Interstitial Tissue and Glomeruli: The interstitial tissue and glomeruli pre- 
sented much the same appearance as in the groups of animals described previously. 
Interstitial fibrosis was never marked, and the glomerular tufts showed no evi- 
dence of significant structural damage. 

Stainable Lipid: The distribution of stainable lipid in twenty-two adult, non- 
pregnant cats receiving from one to fifteen injections (stasis of from two to 
eighteen days) was as follows: (1) convoluted tubules only, two cases (a single 
injection and stasis of two days); (2) convoluted and Henle tubules, ten cases; 
(3) convoluted, Henle and collecting tubules, seven cases; (4) Henle and collect- 
ing tubules, one case; (5) convoluted and collecting tubules, two cases. Stainable 
lipid was never observed in the extremely flat variety of atypical regenerated 
epithelium. ' 

Blood Nonprotein Nitrogen—Values for the nonprotein nitrogen of the blood 
ranging from 29 to 42 mg. per hundred cubic centimeters were obtained in 
seventeen cats receiving from two to fifteen injections (stasis of from three to 
eighteen days). 

It seems evident that sodium dehydrocholate, injected intraveously, is 
actively nephrotoxic for the cat and dog. In the cat the renal changes 
following a single injection into the portal vein were identical, qualita- 
tively, and quantitatively, with those which followed a single injection 
into a vein in the leg. The process was essentially degenerative; it 
involved the epithelial cells of the tubules throughout their entire extent 
and was particularly marked in the region of the corticomedullary junc- 
tion. There were inconstant and relatively inconscpicuous degenerative 
changes in the glomeruli in some instances and evidences of a mild 
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inflammatory reaction and fibrosis in the interstitial tissue of the outer 
medullary zone. 

Of particular interest were changes in the tubular epithelium indic- 
ative of active regeneration. The morphologic characteristics of the 
regenerated cells were similar to those described by Suzuki,* Oliver,' 
MacNider,® Hunter ° and MacKay and Oliver * and others in connection 
with the nephrotoxic effects of a variety of substances, such as uranium 
nitrate, mercury bichloride, potassium bichromate and sodium phosphate. 
As early as twenty-four hours after a single injection of sodium dehydro- 
cholate an extensive degenerative lesion was accompanied by the 
development of a flattened type of newly regenerated epithelium. At 
this time these atypical cells, although not extremely numerous, were 
predominantly of the very flat variety. Within a four day period 
following one injection the intensity of the degenerative process 
gradually subsided and the number of atypical newly regenerated cells 
increased, reaching a maximum on the third day, at which time they 
constituted approximately 35 per cent of the lining cells of the renal 
tubules. Mitotic figures were also most numerous at this period (three 
days), being present in association with both mature and atypical forms 
of epithelial cells. The relative proportion of the extremely flat type 
of cell steadily diminished, being replaced by cuboidal cells and, on the 
fourth day, distinctly columnar cells which, although obviously newly 
regenerated, were approaching normal in _ size, shape, staining 
reaction and nuclear characteristics. The impression was obtained that 
the flat cells, constituting the original regenerative response, gradually 
and progressively developed into the cuboidal and columnar forms and 
eventually acquired all the characteristics of mature renal epithelial cells. 
This is in accord with the observation of Addis and Oliver * of a similar 
transition from atypical to mature forms of epithelium in animals 
receiving a single injection of nephrotoxic mineral salts. 

The studies of MacNider,® Hunter,® Hunter and Roberts * and others 
have led to the now generally accepted concept that the atypical form 
of regenerated epithelium which develops in response to the nephrotoxic 
action of certain substances (mercury bichloride, uranium salts, potas- 
sium bichromate) is resistant to the toxic effects of subsequent admin- 


3. Suzuki, T.: Zur Morphologie der Nierensekretion unter physiologischen 
und pathologischen Bedingungen, Jena, Gustav Fischer, 1912. 

4. Oliver, J.: J. Exper. Med. 21:425, 1915. 

5. MacNider, W. deB.: J. Exper. Med. 49:411, 1929. 

6. Hunter, W. C.: Ann. Int. Med. 2:796, 1929. 

7. MacKay, E. M., and Oliver, J.: J. Exper. Med. 61:319, 1935. 

8. Addis, T., and Oliver, J.: The Renal Lesion in Bright’s Disease, New 
York, Paul B. Hoeber, Inc., 1931, pp. 125 and 126. 
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istration of these agents. This belief is substantiated by the observations 
made in the present study. In animals receiving repeated injections of 
sodium dehydrocholate at intervals of twenty-four hours, regressive 
changes were not observed in the extremely flat type of immature cell, 
even though the mature cells throughout the renal parenchyma showed 
evidences of an advanced stage of degeneration. Immature cells which 
were apparently transitional between the very flat variety and the mature, 
columnar form showed degenerative changes to a variable degree but 
were apparently less susceptible than the original renal epithelium to 
the nephrotoxic effect of sodium dehydrocholate. After the original 
exposure, therefore, the morphologic character of the renal response to 
subsequent injections was influenced to a large extent by the relative 
proportions then present of three classes of epithelial cells, i. e., (1) those 
with little if any resistance (original, mature form), (2) those with 
variable but increased resistance (transition forms of regenerated cells) 
and (3) those with a high degree of resistance (extremely flat regen- 
erated forms). In view of the fact that after from six to eight 
injections the great majority of the tubules were lined by the very flat 
type of epithelium, it is probable that but few of the taller, more mature 
cells that predominated in the later stages of the experiment were cells 
originally present in the kidney. It is interesting to note that regressive 
changes, although present in these taller forms of epithelium after from 
twelve to fourteen injections, were not as severe or as extensive as 
those noted after a single injection. This observation is in accord with 
the hypothesis of diminished susceptibility of the newly regenerated 
atypical cells to the effects of repeated exposure to a nephrotoxic agent. 

The renal changes observed in animals with total biliary stasis were 
essentially similar to those occurfing in animals without obstruction of 
the common bile duct, with certain exceptions. The severity and extent 
of degeneration were not significantly influenced by the state of biliary 
stasis. Regeneration, on the other hand, was apparently more active, 
mitotic figures particularly being much more numerous. The explana- 
tion of this point of difference is not readily apparent, for in a previous 
study ** no evidence of active regeneration and no mitotic figures were 
observed in the kidneys of cats with total uncomplicated biliary stasis. 
Bile pigmentation of the kidneys was definitely more intense in animals 
with biliary stasis receiving dehydrocholate than in those studied 
previously.** 

The marked dilatation of the tubules, which was a rather constant 
finding following the administration of sodium dehydrocholate, resembled 
in certain respects that noted by us** following decompression of the 
obstructed biliary system of the cat. However, diminution in the 
height of the lining epithelium under the latter circumstances was 
apparently due to actual mechanical stretching rather than to the develop- 
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ment of atypical forms of regenerated cells. One point of interest and 
possibly of significance is the fact that calcific deposits, which were not 
a conspicuous feature ifi the kidneys of the animals with biliary stasis 
which received injections, were extremely numerous in one animal with 
spontaneous decompression. It is possible that calcific deposits in 
animals with total stasis may have been obscured to some degree by 
deeply pigmented bile casts. 

The effect of sodium dehydrocholate differs from that generally 
reported in the case of uranium salts in that it is apparently exerted on 
the epithelium of the renal tubule throughout its entire extent. Accord- 
ing to Hunter and Roberts,® regeneration does not usually occur before 
from four to six days after the administration of uranium and mercury, 
and Addis and Oliver § stated that the flat, newly regenerated cells begin 
to assume mature characteristics about the end of the second week. 
With the administration of sodium dehydrocholate, regeneration appar- 
ently occurs much more rapidly, the extremely flat type of cell being 
present in abundance within twenty-four hours and a gradual transition 
toward the mature form beginning almost immediately. On the fourth 
day after a single injection transition forms predominate, comparatively 
few cells being of the extremely flat variety. 

There has been considerable controversy regarding the nature of the 
mechanism which prevents the markedly atypical forms of regenerated 
cells from attaining maturity in animals receiving nephrotoxic mineral 
salts. Addis and Oliver § stated: 


Although it has been suggested that the cause of this continued abnormality 
on the part of the developing cells might be sought in some toxic effect of the 
uranium on the germ plasm of the new cells, . . . to us a more rational and 
simpler explanation seems to be an interference with their growth or nutrition 
by the proliferating connective tissue which is at the same time developing side by 
side with the epithelial structures. 


Hunter and Roberts ® subscribed to this view. In this connection it 
is interesting to note that in the present experiments proliferation of 
connective tissue was practically absent in the cortex, and in this situa- 
tion there appeared to be little if any inhibition to the progressive 
development of atypical regenerated cells into mature forms. This 
observation would appear to support the hypothesis advanced by Oliver.* 

Modell and Travell'® found that uranium intoxication in cats was 
accompanied by the development of an abnormal distribution of stainable 
lipids in the kidney. These substances, which are normally confined to 
the epithelium of the convoluted tubules, increased in amount in this 
situation and, in addition, extended into the cells of the Henle tubules. 


- 


10. Modell, W., and Travell, J.: Anat. Rec. 59:253, 1934. 
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A similar abnormality of distribution was reported by us ** in cats during 
biliary stasis and decompression. It was suggested '! that the appearance 
of lipids in the epithelium of the Henle and collecting tubules probably 
was not a part of a regressive process but rather was related to meta- 
bolic changes or to an alteration in the functional activity of the tubular 
epithelium. The observations in the present experiment resemble those 
previously described in animals with nephritis due to uranium and with 
biliary stasis and decompression. Because of the presence of degenera- 
tive changes throughout all portions of the renal tubule, no further light 
is thrown on the pathogenesis of the altered distribution of lipid. It is 
of interest to note that stainable lipid was rarely observed in the 
extremely flat variety of the atypical regenerated cell, increasing in 
amount as the cell became more mature. This may be related in some 
way to the development of functional activity by these cells. 

In many instances the presence of functional or morphologic renal 
injury was evidenced by the appearance of albumin and casts in the 
urine. The fact that the most marked grades of nitrogen retention were 
generally observed within twenty-four hours after the first injection of 
sodium dehydrocholate suggests that the most severe functional injury 
is associated with the extensive initial degenerative changes in the 
original renal epithelial cells. The subsequent subsidence of the level of 
the nonprotein nitrogen of the blood in most cases, despite repeated 
injections of dehydrocholate, suggests that the atypical regenerated cells 
possess some degree of functional activity. Unfortunately, no func- 
tional studies were made after a single injection in animals with biliary 
stasis; however, the absence of nitrogen retention in seventeen such 
animals receiving from two to fifteen injections was in striking contrast 
to its presence in four of ten cats without biliary stasis which received 
multiple injections. It is of interest in this connection that the activity 
of regeneration was generally greater in the former than in the latter. 

In view of the numerous observations of the pronounced choleretic 
effect of sodium dehydrocholate and in view of the probability that it 
is eliminated, to some extent at least, in the bile, it seems strange that 
relatively little difference in nephrotoxic effect was noted in the 
animals with and without biliary stasis. The question may be raised 
whether this substance may not undergo repeated excretion and reab- 
sorption by the kidney, its elimination by the liver occurring gradually. 
This hypothesis is strengthened by the observation that the changes in 
the kidney which followed the injection of dehydrocholate into the 
portal vein were practically identical with those which followed its injec- 
tion into a peripheral vein. 

The clinical literature contains many references to a diuretic effect 
of sodium dehydrocholate in patients with edema associated with con- 


11. Stewart, Cantarow and Morgan.'¢ Modell and Travell.'° 
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gestive heart failure and other conditions accompanied by hepatic func- 
tional impairment. This diuresis has been explained on theoretical and 
speculative grounds, usually being attributed to improvement in hepatic 
function, with consequent restoration of water balance. Despite sporadic 
reference to the observation of swelling of the kidneys in experimental 
animals, we were unable to find any reference to a detailed morphologic 
study of the kidneys following the administration of this substance. It 
seems to us that the clinically and experimentally observed diuresis may 
be explained more rationally on the basis of the development of a renal 
tubular lesion, being similar in this respect to the diuresis which com- 
monly occurs soon after the administration of uranium nitrate. 


SUMMARY 


The intravenous administration of sodium dehydrocholate in the cat 
and dog results in a severe renal lesion characterized by regressive and 
regenerative changes in the tubular epithelium. Changes following 
injection into the portal vein were similar to those which followed 
injection into a peripheral vein. Advanced grades of nitrogen reten- 
tion were observed twenty-four hours after a single injection. 

The process of regeneration was characterized by the development 
of atypical forms of renal epithelium which were more resistant than 
the original epithelium to the toxic effects of sodium dehydrocholate and 
which appeared to develop into mature forms morphologically indis- 
tinguishable from the original tubular cells. 

The characteristic renal lesion was essentially the same in animals 
with and without biliary stasis which received injections although 
mitotic figures were much more numerous in the former. 

There was an alteration in the distribution of stainable lipid, which 
extended into the cells of the Henle and the collecting tubules, similar 
to that described in cats with nephritis due to uranium and with 
biliary stasis. 

These observations suggest that the clinically observed diuretic effect 
of sodium dehydrocholate may be dependent on the development of a 
renal tubular lesion and may be comparable to the diuresis that occurs 
soon after the administration of uranium salts. Although the renal 
changes may possibly represent a peculiarity of species, their consistent 
occurrence in both the cat and the dog following the administration of 
sodium dehydrocholate in ordinary therapeutic dosage renders the 
advisability of the clinical employment of this substance doubtful, at 
least until more evidence is at hand of its innocuousness for man. 
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Case Reports 


DUPLICATION OF THE SPINAL CORD, WITH SPINA 
BIFIDA AND SYRINGOMYELIA 


ArtHur WeiL, M.D., AND Warren B. Matruews, M.D., Cuicaco 


Malformations of the spinal cord are of interest not only to the 
pathologist but to the embryologist, who from such arrests and aberra- 
tions of development may draw important conclusions as to the early 
stages of growth of the central nervous system. The present case is one 
of the rare instances of duplication of the lower segments of the spinal 
cord, and the anomaly does not belong to the large group of artefacts 
in which Van Gieson, somewhat radically, wanted to place most such 
malformations which had been reported prior to his time.t The case 
may be classified with the relatively few instances of duplication of the 
spinal cord which has its origin in a discrepancy of embryonic growth 
produced either, as the older theories explained, by lack of closure of 
the open neural tube and folding of its lateral walls or, as newer inves- 
tigations suggest, by lack of fusion of the two separated tubes of the 
solid anlage of the lumbar segments into one central canal. 


REPORT OF A CASE 


History.—The spinal cord of a child, 5 months old, was obtained through the 
cooperation of Dr. Philip Kreuscher. Operation had been performed for the relief 
of spina bifida, and an attempt had been made to remove the meningocele. But an 
ascending infection of the urinary tract developed and pyelonephritis and death 
followed. 

Anatomic and Histologic Report——Grossly, the cervical segments of the spinal 
cord showed no abnormalities. At the middle of the thoracic region the spinal 
cord bulged. The posterior wall of the cord at this level was ruptured, and the 
opening led into a cavity which extended through approximately three segments. 
At the lower end of the dorsal segments the spinal cord was divided into two 
separate cords, which at the cauda equina were surrounded by thick scar tissue 
consisting of muscles and connective tissue (fig. 1). 

Cervical Enlargement: Sections from this level showed a well developed 
spinal cord, which, however, was exceedingly flat. The anterior horns differed 


From the Institute of Neurology and the Department of Pathology of North- 
western University Medical School and the Wesley Memorial Hospital. 


1. Van Gieson, I.: New York M. J. 56:336, 1892. 
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in size. The smaller contained fewer, more elongated and smaller neurons than 
the horn of the other side. The central canal was widened and _ lined 
with an inner row of large cylindric cells with cilia on the inner surface and 
an outer row of slender cells with long processes extending into the spinal cord 
(fig. 2). This type of lining of the central canal with similar primitive ependymal 
cells and supporting spongioblasts was observed throughout the whole spinal cord 
and in the halves of the duplication. Both the anterior and the posterior roots 
were present and contained myelinated fibers. 

Upper Thoracic Segments: Sections from this level showed a microscopic 
picture similar to that already described. In the posterolateral column at one 
side there was an area of glial proliferation consisting in the peripheral portion 
of a loose meshwork of fibers and numerous glia cells; among them were adult 
astrocytes intermingled with more primitive, spongioblast-like forms and large 
cells without processes, the nuclei of which contained different stages of mitotic 
division (fig. 3). The center of this area was necrotic, and in some sections a 
central cavity (syrinx) had developed. 

Midthoracic Segments: Sections from this level revealed a marked hydro- 
myelia, which had compressed the spinal cord to such an extent that only a thin 


c 





Fig. 1—Posterior surface of the spinal cord. The transverse lines a, b and c 
indicate the approximate level from which the microscopic sections were taken 
photographs of which appear in figures 4, 5 and 6, respectively. 


wall of nerve tissue remained (fig. 4). In other sections the posterior wall of 
the cavity was ruptured (fig. 1). More caudal sections showed gradual division of 
the central canal into two portions and gradual separation of the spinal cord into 
three parts, set off by pia-arachnoid. The middle part showed no specific struc- 
ture but contained only glia, while the lateral and larger parts possessed the struc- 
ture of a small spinal cord, as described later. At this level the posterior wall of 
the central canal, which, like the canal in the other segments with hydromyelia, 
had been deprived of its cellular lining, showed a wartlike protrusion of proliferated 
glia tissue. 

Lower Dorsal Segments: Sections from this level revealed that the spinal cord 
had been divided into halves, which formed mirror images and were turned at an 
angle of 90 degrees with their anterior fissures facing each other. In each small 
spinal cord a widened central canal was present, lined with primitive ependymal 
cells. In each cord the two anterior horns were separated, but the posterior horns 
had been united into one, from which a posterior root originated at about the 
middle of the lateral portion of the circumference (fig. 5). Only one anterior 
horn, the one situated more anteriorly, was well developed; it contained normal 
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neurons and sent out an anterior root. The otiicr anterior horn was considerably 
smaller; it contained fewer and smaller neurons and did not send out axons 
toward the periphery. Both the anterior and the posterior commissure were well 
developed. Only the column of Clarke next the well developed anterior horn had 
normal ganglion cells. Occasionally, isolated ganglion cells could also be seen in 
the region of the opposite column of Clarke. The central canal of both halves 
was widened and lined with embryonic ependymal spongioblasts. The outer zone 


of marginal glia (Held) was rather wide and contained many large astrocytes 


and fewer oligodendroglia and microglia cells. Each spinal cord had a well 





Fig. 2.—Photomicrograph of the lining of the central canal of an upper dorsal 
segment. Ciliated cells and an outer row of supportive spongioblasts which send 
out long processes toward the periphery are demonstrated. Davenport stain; 
Zeiss objective 3 mm., ocular 10 X. 


developed anterior fissure (pointing toward the midline) with separate blood 
vessels and pia-arachnoid. Furthermore, the two spinal cords were surrounded by 
a common sheath of connective tissue, with a large anterior spinal artery and vein. 

Sacral Segments: Sections from this level revealed that the halves of the 
spinal cord were completely separated by dense masses of connective tissue, which 
also surrounded well myelinated nerve roots. In neither half was there a definite 
pattern of arrangement of the gray and white matter. The central canal was 
wide and lined as already described. Numerous small blocd vessels were present, 





Fig. 3—Photomicrograph of a section from an upper dorsal segment, showing 
(A) formation of a glioblastoma with beginning central necrosis (syringo- 
myelia). (Van Gieson stain; Zeiss objective 10 , ocular 10 & and (B) mitotic 
figures in neoblastic glia cells in the same section (Zeiss objective 3 mm., ocular 
10 x). 
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Fig. 4.—Transverse section through a middorsal segment, showing hydromyelia 
with destruction of the lining of the posterior wall of the central canal. Van 
Gieson stain; Zeiss objective 3 &, ocular 10 & ; reduced approximately 8.5 per cent. 





Fig. 5.—Transverse section through a lower dorsal segment, showing duplica- 
tion of the spinal cord. To the right a posterior root is seen emerging from the 
posterior horn. Davenport stain; Zeiss objective 1.5 x, ocular 6 X. 
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surrounded by areas of proliferated glia, which in places showed beginning necrosis 
with the formation of a syrinx (fig. 6). 


COMMENT 


A review of the literature on duplication of the spinal cord published 
up to 1926 has been given in a previous paper.* Since then few cases 
of this malformation have been reported. Altschul * described such a 
duplication of the spinal cord in the upper dorsal segments of a child 





Fig. 6.—Transverse section through a sacral segment, showing marked increase 
in the number of blood vessels and thickening of the pia-arachnoid. Van Gieson 
stain; Zeiss objective 3 X, ocular 6 X. 


9 months old. Each half contained a separate central canal, which was 
gradually united to the canal of the other half at the level of the twelfth 
dorsal segment, below which a normal spinal cord was again present. 
Unfortunately, no detailed description of the lining of the central canal 
was given, but it appears from the photomicrographs taken with low 


2. Kraus, W. M., and Weil, A.: Rev. neurol. 2:317 (Oct.) 1926. 
3. Altschul, R.: Virchows Arch. f. path. Anat. 271:45, 1929. 
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magnification that in this case, too, large cylindric cells were present. It 
seems that Altschul misinterpreted the French text of the publication 
of Kraus and Weil.*? He cited them as “being inclined, on the basis of 
their own observation of an artificial duplication, to think that all mal- 
formations of the spinal cord are artefacts, according to the theory of 
Van Gieson.”” In reality, Kraus and Weil stated: “No case of dupli- 
cation of the spinal cord as a whole has been reported in the literature 
which can be traced to a double embryonic anlage. . . . The dupli- 
cations described had their origin in the formation of embryonic fissures, 
foldings of the medullary plate, separation of the spinal cord by new 
formations of the vertebral column and ingrowth of connective tissue 
or of tumors (dermoids).” 

A second case of spina bifida combined with acrania and rachischisis 
was reported by Schenk.* His description corresponds exactly to that 
in the present case. The two separated spinal cords had been turned 
toward the midline at an angle of 90 degrees and represented mirror 
images. Each had the structure of a normal spinal cord with well devel- 
oped horns of gray matter and a central canal. In a third publication 
von Santha® described a duplication confined to the lumbar segments. 
Both spinal cords had the normal position of the cord in the adult, and 
the second, smaller, division was superimposed on the posterior part of 
the larger. If each spinal cord had not contained a separate central canal, 
one might have thought, judging from the drawings of sections of the 
lumbar segments, that perhaps one was dealing with an artefact, a 
pseudcheterotopia. 

The present case is of interest on account of the manifold evidences 
of retardation of development. Unusual is the preservation of ciliated 
ependymal cells and supportive spongioblasts in a child 5 months old. 
Furthermore, the presence of mitotic figures in the nuclei of the foci of 
proliferated glia indicates that the embryonic tendency to growth had 
not yet been arrested or led into adult channels. The position of 
this center of growth close to the central canal is in accordance with 
the normal embryonic growth of the spinal cord, which starts from 
germinal centers close to the central canal and from which newly 
formed spongioblasts and neuroblasts migrate foward the periphery. 
The formation of a central cavity of necrosis within the foci of glial 
proliferation in the upper dorsal segments sheds an interesting light 
on the development of syringomyelia. It supports the prevalent 
theory that syringomyelia arises from the central necrosis of an 
intramedullary glioblastoma. This neoplasm may develop from 
embryonic rests of spongioblasts which remain close to the midline 


4. Schenk, V. W. D.: Ztschr. f. d. ges. Neurol. u. Psychiat. 146:369, 1933. 
5. von Santha, K.: Ztschr. f. d. ges. Neurol. u. Psychiat. 123:753, 1930. 
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and posterior to the central canal in the upper dorsal and the lower 
cervical segments. The presence of mitotic figures and the active 
proliferation of glia cells with the formation of primitive spongioblasts 
indicate that in this case a real neoblastic formation was present, a 
glioblastoma, and not merely a reactive gliosis stimulated by the pres- 
sure atrophy of the spinal cord following the marked hydromyelia. The 
degree of hydromyelia must have been considerable in the segments 
below these foci of syringomyelia, because it produced such marked 
thinning of the substance of the spinal cord that the thin, bulging wall 
ruptured during careful removal of the cord. The marked overgrowth 
of blood vessels in the sacral segments and the surrounding gliosis may 
have been the first step toward the formation of a hemangioma, which 
occasionally is noted in this region. Besides, there was a tendency 
toward abnormal growth of the pia-arachnoid. Considerable thickening 
occurred throughout this membrane, which assumed massive proportions 
in the lower part of the sacral region and around the cauda equina. 

Another interesting feature in this case is the development of the 
anterior and posterior horns of gray matter and their corresponding 
nerve roots in the duplicated segments. Though there were two anterior 
horns in each half, only the more anteriorly situated contained well devel- 
oped neurons and gave rise to an anterior root. From the second, under- 
developed, anterior horn of gray matter no axons were seen streaming 
peripherally. In some sections there was the suggestion of two posterior 
horns in each half, but the one situated more posteriorly usually was 
atrophic. In most sections the two horns were combined, and only one 
posterior root arose from it, near the middle of the lateral surface of 
the cord. These observations are of considerable interest to the embry- 
ologist. They testify to the development of spinal nerve roots and muscle 
metameres independent of the development of the spinal cord. In this 
connection may be cited the case reported by Sokolansky,® who described 
the absence of the spinal cord in a fetus in the presence of well formed 
posterior spinal nerve roots and ganglions. In the present case, further- 
more, only one well formed column of Clarke was present in each half 
of the duplicated cord. It was situated on the side of the exit of the 
posterior nerve root, i.e., in the anterior half of each duplication. The 
intersegmental nerve connections of each half of the spinal cord were 
well developed. There were an anterior and a posterior commissure 
containing myelinated fibers, and the intersegmental fiber tracts were 
well formed. With the exception of a rather wide zone of marginal 
glia, there was no abnormality in the formation of the posterior, lateral 
and anterior columns, which contained numerous myelinated fibers. 


6. Sokclansky, G.: Arch. f. Psychiat. 92:354, 1930. 
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Many theories have been advanced to explain such a duplication of 
the spinal cord associated with rachischisis. Riley has discussed all the 
theories in detail.’ Most former investigators assumed that the whole 
spinal cord arises from an open neural tube, and they concluded, there- 
fore, that failure of the tube to close and subsequent folding of the 
isolated lateral walls of the tube resulted in such a duplication. More 
recently, Holmdahl,* Ikeda *® and others suggested that early in embry- 
onic life the caudal part of the spinal cord develops not from an open 
tube but from a solid bundle of cells in which two or more cavities are 
formed. Later, the two tubes become confluent, and the united cavities 
form the central canal. Failure of such a fusion results in persistent 
duplication of the lower segments of the spinal cord ; around each cavity 
nerve tissue forms a spinal cord, which is separated from its duplicate 
by ingrowing connective tissue. In the middorsal or the upper dorsal 
region the two separated central canals gradually become confluent, as 
was illustrated in Altschul’s case and also in ours. 


SUMMARY AND CONCLUSIONS 
A case of duplication of the spinal cord beginning in the lower dorsal 
segments associated with spina bifida is described. Besides, marked 
hydromyelia of the middorsal segments, a central canal lined by ciliated 
ependymal cells and supportive spongioblasts and formation of a glio- 
blastoma, with central necrosis and syringomyelia in the upper dorsal 
and the lower cervical segments, were present. 


7. Riley, H. A.: J. Nerv. & Ment. Dis. 72:1, 1930. 
8. Holmdahl, D. E.: Morphol. Jahrb. 54:333, 1925; 55:112, 1925. 
9. Ikeda, Y.: Ztschr. f. Anat. u. EntwckIngsgesch. 92:380, 1930. 








ARSENIC NECROSIS OF THE STOMACH AFTER 
INTRAVENOUS INJECTION OF 
NEOARSPHENAMINE 


Oscar O. Curistianson, M.D.,* CuHicaco 


Among the more serious lesions occasionally produced by the 
intravenous administration of arsenic are profound changes of the 
hematopoietic tissues of the bone marrow, such as aplastic anemia, 
agranulocytosis and purpura haemorrhagica; hemorrhages of the brain, 
termed hemorrhagic encephalitis, and acute retrogressive and fatty 
changes of the liver. Hemorrhages, according to Petri,’ are the com- 
monest lesions observed post mortem in these cases. They occur in the 
brain, heart, pleurae, serosa, lungs, kidneys, mouth and lining of the 
gastro-intestinal tract. 

A review * of the reports on 72 syphilitic patients whose deaths 
resulted from complications due to the intravenous administration of 
compounds of organic arsenic, yields the following conclusions: Four- 
teen died of aplastic anemia, 7 of agranulocytosis, 4 of purpura 
haemorrhagica, 4 of acute yellow atrophy of the liver, 2 of necrosis and 
hemorrhages of the kidneys, eighteen of hemorrhagic encephalitis and 
25 of complications apparently due to arsenic therapy, but without 
characteristic changes in the viscera. In 38 cases there were no 
appreciable changes in the lining of the stomach or intestinal tract; in 
23, petechial hemorrhages of the gastro-intestinal tract; in 8, similar 
changes of the stomach alone, and in 2, hemorrhages only of the lining 
of the small bowel. Herzog * published the only report of a case in which 
the stomach showed marked changes, consisting of extensive erosions, 
hemorrhages and edema of the lining and in which ulcerations were 
present in the large bowel. His patient had received eleven intravenous 
injections of neoarsphenamine, the last about one month before death. 

According to these statements, edema and petechial hemorrhages of 
the lining of the stomach are the usual changes noted in cases of arsenic 
poisoning due to intravenous medication. The extensive necrosis, asso- 
ciated with edema and hemorrhages, described in the following report 
is rare. 


* John Jay Borland Fellow. 

From the Henry Baird Favill Laboratory of St. Luke’s Hospital. 

1. Petri, E., in Henke, F., and Lubarsch, O.: Handbuch der speziellen patholo- 
gischen Anatomie und Histologie, Berlin, Julius Springer, 1930, vol. 10, p. 159. 

2. These statements were compiled from forty-five references collected from 
the Quarterly Cumulative Index and the Quarterly Cumulative Index Medicus 
for the years 1917 to 1933, inclusive. 

3. Herzog, G.: Miinchen. med. Wchnschr. 65:29, 1918. 
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REPORT OF CASE 


A white man aged 46 entered St. Luke’s Hospital on July 18, 1934, because of 
bleeding from the gums for three days and general weakness. He had petechiae 
of the palate and buccal and pharyngeal mucosa and a purpuric eruption of the 
skin of the thighs and legs. The temperature was 100.2 F. The blood count 
showed 3,310,000 erythrocytes, 750 leukocytes and 3,300 platelets per cubic milli- 
meter. The differential examination revealed 2 per cent band-shaped polymorpho- 
nuclears, 6 per cent eosinophils, 2 per cent monocytes, 90 per cent small and large 
lymphocytes and no mature polymorphonuclears. The bleeding time and coagu- 
lation time were fifteen and four minutes, respectively. The hemoglobin content 
was 58 per cent (Sahli). The urine was unchanged. The clinical diagnosis was 
agranulocytosis. Three blood transfusions and daily intramuscular injections of 
pentnucleotide and liver extract during ten days made no appreciable change. Death 
occurred on July 28. 

The patient had visited a public clinic in February because of weakness and 
mental changes. The serologic tests for syphilis were positive, and tests of the 
spinal fluid were negative. In 1922 a Wassermann test of the blood made at 
the same clinic was negative. During February and March 1934 the patient was 
given five intramuscular injections, each of 0.2 Gm., of bismuth subsalicylate at 
intervals of one week, and four intravenous injections, each of 3 Gm., of sodium 
iodide. For the next six weeks he was given weekly intravenous injections of 
neoarsphenamine, the average dose being 0.6 Gm., and weekly intramuscular injec- 
tions of 0.2 Gm. of bismuth subsalicylate. From May 9 to June 6 the patient 
was not treated, and the Wassermann reaction of the blood was negative. On 
June 6 treatment was resumed, with four intramuscular injections of bismuth 
subsalicylate at intervals of one week and three intravenous injections of neoars- 
phenamine in the dosage mentioned. In all, 5.4 Gm. of neoarsphenamine was 
injected in approximately three months. He had no reaction until three days 
before entering the hospital—nineteen days after the last injection of neoars- 
phenamine. 

The gross and microscopic postmortem examination revealed marked chemical 
(arsenic) pseudomembranous necrosis and hemorrhages of the lining of the 
stomach; signs of recent hemorrhage into the lumen of the stomach and the small 
and large bowel; acute ulcerative gingivitis; petechial hemorrhagic areas in the 
mucous membranes of the soft palate, pharynx, epicardium, lining of the inferior 
vena cava and lining of the large bowel; ecchymoses of the skin of the arms and 
legs; slight edema of the brain; central necrosis of the lobules and fatty changes 
of the liver; aplasia of the bone marrow; bronchopneumonia of the right lung; 
cloudy swelling of the myocardium, liver and kidneys, and marked anemia. 

The lining of the stomach had large, markedly edematous rugae extending 
parallel to the long axis, varying from 0.5 to 2 cm. in width and projecting into 
the lumen about 1 cm. (fig.). These rugae and small, scattered, discrete portions 
of the lining of the stomach were covered by a gray-brown, firmly adherent 
pseudomembrane with many small and large red-brown hemorrhagic erosions and 
petechial hemorrhages. The mucosa beneath the membrane was necrotic. The 
gastric mucosa that was not covered by a membrane was dull, gray-red and 
edematous. The surfaces made by cutting the large rugae transversely had necrotic 
edematous mucosa, and the submucosa formed a wide irregular layer of red-brown 
tissue with many large hemorrhages. The edema of the tissues and the marked 
hemorrhages into the submucosa, although present in all portions of the stomach, 
were most marked in the rugae. There were no changes in the esophagus or the 
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duodenum. An eroded red-gray ridge on the lesser curvature, 2 cm. proximal to 
the pyloric ring, measured 5.5 by 3.5 by 1.5 cm. In the submucosa beneath was a 
large contracted blood clot. The serosa of the stomach seemed smooth. 
Histologically, the mucosa and especially the submucosa of the stomach were 
markedly edematous. The surface of the lining was necrotic and covered by a 
pseudomembrane that was in places 1.5 mm. thick. It consisted of necrotic mucosa 
with slightly discernible structural details and a large amount of fibrin enmeshing 
desquamated cells, masses of red blood cells and brown blood pigment. The 
markedly edematous submucosa had extensive extravasations of red blood cells, 
dilated blood capillaries and deposits of hemosiderin. The walls of many small 
arterioles stained poorly, and the endothelial cells of many were swollen and 
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Corrosion, pseudomembranous necrosis and hemorrhages of the gastric mucosa. 


loosened from the wall of the vessel. There were small collections of lympho- 
cytes about a few arterioles in the mucosa and submucosa. The muscle and serosal 
layers had no noteworthy changes. 

The liver and kidneys were analyzed by Dr. C. W. Muehlberger, the coroner’s 
chemist. The liver contained 0.666 Gm. of arsenic, and the kidneys, 0.1255 Gm. 
The patient had received 5.4 Gm. of neoarsphenamine, or an equivalent of 1.946 
Gm. of arsenic. Accordingly, the amount of arsenic recovered from these viscera 
was 40.36 per cent of the amount administered intravenously, presuming the arsenic 
medication was reported correctly. Considered in terms of unit weight, the liver 
had a slightly larger amount of arsenic than the kidneys. No mercury or bismuth 
was found in the viscera examined. Stained preparations of the necrotic mucosa 
showed a mixture of staphylococci, yeast cells and fusiform bacilli. 
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COMMENT 


Various theories have been offered to explain the occasional 
corrosive-like changes, erosions, hemorrhages and edema of the mucosa 
of the gastro-intestinal tract following the oral or intravenous adminis- 
tration of various compounds of arsenic. Because of these changes in 
the mucosa, arsenic has been regarded as a corrosive poison. The usual 
changes of the lining of the gastro-intestinal tract of patients who have 
died from the effects of acute or chronic arsenic poisoning, however, 
are hyperemia, petechial hemorrhages and edema. Schaumberg, accord- 
ing to Merkel,* in 1893 reported such changes in 150 of 197 cases of 
acute arsenic poisoning. Pistorius ° administered large doses of arsenous 
acid intravenously and orally to cats and dogs without producing corro- 
sion of the lining of the gastro-intestinal tract. Unterberger and 
Boehm,*® in similar experiments, produced pseudomembranes of the 
lining of the small intestine but not of the stomach. 

The excretion of arsenic has been thought to be mainly by the 
mucosa of the gastro-intestinal tract. The hyperemia, edema, petechial 
hemorrhages and other changes following intravenous medication were 
explained according to that view. Lesser? in 1878 ligated the esophagus 
of a dog, then injected arsenous acid intravenously and subsequently 
noted arsenic in the gastric and intestinal contents. He concluded that 
arsenic is excreted by the lining of the gastro-intestinal tract. 

Others have demonstrated that arsenic is excreted into the bile in 
large quantities. Kolls and Youmans * injected neoarsphenamine intra- 
venously into twenty dogs. In three of these the common bile duct 
was ligated, and the bile was collected. It was found that approximately 
eight times as much arsenic was excreted in the bile as in the urine. 
Arsenic was noted in the stomach content only when bile was present. 
Bulmer * obtained the same results. He noted traces of arsenic in the 
intestinal contents of dogs with ligated bile ducts, but he considered that 
it was due to contamination. Within five minutes after injection, the 
liver contained the largest amount of arsenic, but later and for several 
days it contained less than the lungs, presumably because of the large 


amount excreted into the bile. According to Soilmann'® also, most of 


4. Merkel, Hermann, in Henke, F., and Lubarsch, O.: Handbuch der speziellen 
pathologischen Anatomie und Histologie, Berlin, Julius Springer, 1926, vol. 4, p. 294. 

5. Pistorius, Hugo: Arch. f. exper. Path. u. Pharmakol. 16:188, 1882. 

6. Unterberger and Boehm, R.: Arch. f. exper. Path. u. Pharmakol. 2:89, 


1874. 
7. Lesser, A.: Virchows Arch. f. path. Anat. 74:133, 1878. 


8. Kolls, A. C., and Youmans, J. B.: Bull. Johns Hopkins Hosp. 34:181, 1923. 

9. Bulmer, J. M. R.: J. Pharmacol. & Exper. Therap. 21:301, 1923. 

10. Sollmann, T.: A Manual of Pharmacology, Philadelphia, W. B. Saunders 
Company, 1926, p. 965. 
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the arsenic is excreted through the bile, the first 60 per cent rapidly and 
the remainder slowly. 

Arsenic, therefore, does not act directly on the lining of the stomach 
or intestinal tract as a corrosive or irritant, but in toxic doses it produces 
a vasoparalysis and vasodilatation of the small arterioles and capillaries 
of the mucosa and submucosa. This vasoparalysis results from its toxic 
action on the innervation of the capillaries. Boehm, Unterberger and 
Pistorius were among the first to note the vasoparalytic action and 
subsequent marked drop in blood pressure when toxic doses of arsenous 
acid were administered orally or intravenously to dogs. The vaso- 
paralysis caused marked circulatory stasis and sometimes produced 
thrombi. Following the vasodilatation, hemorrhages and marked exuda- 
tion of plasma were noted. These changes, they stated, seriously 
impede the blood supply of the overlying mucosa. The mucosa becomes 
necrotic and together with the exudates and fibrin forms the pseudo- 
membrane. The mucosa thus seems excoriated or corroded. 

The patient whose case has been reported probably was sensitive to 
neoarsphenamine. The gross and microscopic changes noted were com- 
patible with lesions caused by a primary vasoparalysis of the small 
blood vessels in the gastric mucosa and submucosa. There appears to 
have been delayed excretion of arsenic, because, according to chemical 
analyses, 40.36 per cent of the arsenic was recovered in the kidneys 
and liver thirty-one days after the last injection of neoarsphenamine. 

The micro-organisms that were present in the necrotic gastric mucosa 
are believed to have been secondary invaders, similar to the flora com- 
monly found in the saliva of the mouth. 


SUMMARY 


This report describes marked arsenic necrosis and hemorrhages of 
the lining of the stomach of a patient who had been treated for syphilis 
with intravenous injections of neoarsphenamine in moderate doses. 
Thirty-one days had elapsed since the last injection of neoarsphenamine. 











Laboratory Methods and Technical Notes 


THE APPLICATION OF THE GRAM STAIN TO 
PARAFFIN SECTIONS 


Joun H. Giynn, M.D., Montrear, CANADA 


Although Christian Gram? originally devised his staining method 
for the demonstration of bacteria in tissues, it is doubtful if he recog- 
nized the existence of bacteria which were decolorized by this method. 
The use of a counterstain was a later introduction which led to the 
concept of gram-positive and gram-negative organisms (Conn’). At 
the present time the Gram stain is important to bacteriologists because 
it immediately provides a broad classification of bacteria and shows their 
morphology as well. Its usefulness, however, has been largely limited 
to smears. When the stain is applied to tissue sections the results are 
disappointing. 

Weigert’s * method for the staining of fibrin and gram-positive 
bacteria gives good histologic results and is still widely in use, but 
it does not stain gram-negative organisms. MacCallum * recommended 
a combination of Weigert’s and Goodpasture’s stains, which differ- 
entiate gram-positive and gram-negative bacteria. Other methods 
accomplishing the same purpose have been reported by Lillie,’ Scudder 
and Lisa,* Brown and Brenn’ and Rudnikoff and Stawsky.*® 

The use of trinitrophenol in some of these methods suggests that 
the failure of the usual Gram stain to give satisfactory histologic results 
may lie in the unsuitable concentration of hydrogen ions at which the 
stains are applied. Experiment justifies this assumption. 

A series of paraffin sections of the same material containing both 
gram-positive and gram-negative bacteria was stained as follows: 


Each section was brought through xylene and alcohol to water in the usual 
way. Gentian violet was applied for one minute, foliowed by compound solution 
of iodine for one minute, and the sections were decolorized with 95 per cent 
alcohol and then washed in water. Buffered solutions at pu varying from 1 to 13 
were applied for one minute. Dilute carbolfuchsin was added for one minute to 
the buffered solutions on the slide. The sections were differentiated and dehydrated 
rapidly in acetone, cleared in xylene and mounted in balsam. 


From the Department of Bacteriology, McGill University. 

. Gram, C.: Fortschr. d. Med. 2:185, 1884. 

. Conn, H. J.: Stain Technol. 5:46, 1930. 

. Weigert, C.: Ztschr. f. wissensch. Mikr. 4:512, 1887. 

MacCallum, W. G.: J. A. M. A. 72:193,.1919 

. Lillie, R. D.: Arch. Path. 5:828, 1928. 

. Scudder, S. A., and Lisa, J. R.: Stain Technol. 6:51, 1931. 

. Brown, J. H., and Brenn, L.: Bull. Johns Hopkins Hosp. 48:69, 1931. 
. Rudnikoff, I., and Stawsky, H.: Arch. Path. 19:543, 1935. 
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At fu 7 and above, the tissue as a whole was a diffuse red, the 
histologic character being difficult to make out, and no differentiation 
between gram-positive and gram-negative organisms being shown. 
Below fu 7, the differentiation of bacteria and histologic structure 
became increasingly clear with increasing acidity until at a py between 
2 and 3 the most satisfactory preparations were obtained. At py 2 and 
below, basic fuchsin itself becomes decolorized. Similarly, at py 2 and 
below, gram-positive organisms (except the acid-fast variety) lose the 
gentian violet, as can be demonstrated by washing in water and subse- 
quently staining with basic fuchsin at py 3 or 4. 

The experiment demonstrates that the Gram stain can be applied 
successfully to tissue sections if the py at which the basic fuchsin is 
employed is controlled. Buffered solutions are unnecessary. The com- 
monly used Gram stain for smears can be applied successfully to sec- 
tions if the section is treated with hundredth-normal hydrochloric acid 
for one minute before the application of the basic fuchsin. 

As far as the staining reactions of the bacteria are concerned, this 
result might have been predicted from the work of Stearn and Stearn,’ 
who found an iso-electric staining range for gram-positive bacteria in 
the neighborhood of py 2 to 3 and a somewhat wider range centering 
about py 5 for gram-negative bacteria. 

The problem of securing satisfactory histologic detail simultaneously 
with good bacterial differentiation introduces the question of decolorizer. 
Churchman’s *° statement that the “ability to retain the dye when stained 
by the method of Gram is not a property of living cells in general but 
is almost entirely confined to yeasts and bacteria” must be regarded as 
more relatively than absolutely true. When alcohol is used as decolor- 
izer, more or less of the violet is retained by the cell nuclei. As Lillie ° 
pointed out, acetone is a more effective and more rapid decolorizer for 
tissue sections. Moreover, he compared the effects of alcohol and of 
acetone as decolorizers on smears of eighty-three different organisms. 
When discrepancies occurred, the results after the use of acetone were 
more often nearer to the accepted Gram reaction for the organism in 
question. 

Lillie’s contention as to the effectiveness of acetone as a nuclear 
decolorizer has been verified in the present study. The importance of 
the iodine might be mentioned, for, if it is omitted, even acetone fails 
to remove the violet from the nuclei. If iodine forms a precipitate with 
the gentian violet which is adsorbed on nuclear as well as on bacterial 
surfaces, this precipitate is removed by acetone from nuclei and gram- 
negative bacteria within ten seconds, but not from gram-positive bac- 
teria. Evidence that this behavior may be related to lipoid substances is 
found in the observation that the myelin sheaths of nerve cells retain 
much of the violet after being washed with acetone following staining 
with gentian violet and iodine. 


9. Stearn, A. E., and Stearn, E. W.: J. Bact. 9:463, 479 and 491, 1924; 10:13, 
1925. 

10. Churchman, J. W., in Jordan, E. O., and Falk, I. S.: Newer Knowledge of 
Bacteriology and Immunology, Chicago, University of Chicago Press, 1928, chap. 3, 
p. 24. 
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In order to improve histologic detail further a cytoplasmic stain 
may be added profitably. A number of these have been tried, including 
trinitrophenol, eosin, orange G, metanil yellow, acid yellow G. In 
general, these may be used either before or after the Gram procedure 
without markedly interfering with the bacterial and nuclear stains. The 
choice of cytoplasmic stain is governed by the need for a color value 
which gives maximum contrast between cytoplasm, bacteria and nuclei 
and at the same time is light enough to permit identification of bacteria 
when very few are present. For this purpose, trinitrophenol has been 
found most satisfactory. 

The details of the procedure of staining which has given the best 
results with a variety of tissues follow: 


Paraffin sections are brought through xylene and alcohol to water in the 
usual way. 

1. Stain with carbol gentian violet for two minutes. 

2. Drain but do not wash. 

3. Apply iodine (I: KI: HxO—1:2: 300) for one minute. 

4. Apply acetone until no more color is removed (about from ten to fifteen 
seconds). 

5. Wash in water. Do not allow the section to dry. 

6. Apply 0.05 per cent basic fuchsin in five hundredth-normal hydrochloric acid 
for three minutes. 

7. Drain but do not wash. 

8. Apply saturated aqueous trinitrophenol for from thirty seconds to one 
minute. 

9. Wash in water. 

10. Differentiate and dehydrate in acetone for from ten to fifteen seconds. 

11. Clear in xylene. 

12. Mount in balsam. 


The gentian violet uséd is a product of the National Aniline and 
Chemical Company labeled “Gentian Violet (Crystal Violet)”. Its dye 
content is 90 per cent. The color index number is 681. It has been 
certified by the Commission on Standardization of Biological Stains 
with certification number N.C. 14. The stain was prepared by tritur- 
ating in a mortar 1 Gm. of gentian violet with 1 Gm. of phenol crystals. 
Ten cubic centimeters of absolute alcohol was then added. This stock 
solution was diluted ten times with distilled water, allowed to stand 
forty-eight hours and filtered before using. 

This particular brand of dye is not essential to the method. Equally 
good results have been obtained using methyl violet 5 B Grubler and 
crystal violet Grubler. 

The basic fuchsin employed is a product of Grubler. Further 
information about this dye is not available, nor is it known whether 
the dye is the chloride or the acetate. The important point in its 
preparation is that it is made up by dissolving 0.05 per cent of the 
dry dye in a solution having a py between 2 and 3. In fact, this is 
the essential feature of the entire procedure. Whether this py is 


obtained by the use of five hundredth-normal hydrochloric or tenth- ~ 
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normal acetic acid or a buffered solution seems to be unimportant. This 
observation indicates that it is immaterial whether the basic fuchsin is 
a chloride or an acetate. Several samples of basic fuchsin of unknown 
origin have given almost equally good results. Safranin 0 Grubler has 
also been employed successfully at py 2.5, but cleaner histologic detail 
is obtained by the use of basic fuchsin. The most suitable concentration 
seems to be 0.05 per cent. 

The use of a staining rack and dropping bottles rather than staining 
jars is recommended since it permits the use of uncontaminated 
reagents. 

Preliminary fixation of tissue can be accomplished by the common 
fixatives; formaldehyde solution, U. S. P. (1:10), Zenker’s fluid, 
Zenker’s fluid plus dilute solution of formaldehyde or Bouin’s fixative 
can be used with success. Better histologic detail seems to be obtained 
by the use of Zenker’s fixative without acetic acid. 

When viewed under the low power of the microscope the tissue’ is 
lightly stained. Gram-positive bacteria are deep violet and easily identi- 
fied with the low power lens. Where cellular exudation is not too 
abundant, the deep red gram-negative bacteria can also be seen under the 
low power lens in contrast to the lighter red nuclei. Under oil immer- 
sion both types are sharply differentiated. 

Nuclear chromatin stains red; cytoplasm, faint yellow. The nuclei 
of nerve cells show differentiation of nucleoli and Nissl bodies. Axons 
are unstained. Myelin sheaths are violet. Edema fluid, fibrin and the 
fibers of connective tissue are pale pink. Erythrocytes are yellow. 

Gram-positive bacteria are deep violet. Staphylococci, streptococci, 
the mycelia of actinomycetes and the vegetative forms of spore-bearing 
species are solidly stained. Diphtheria bacilli show barred and granular 
forms. Human tubercle bacilli are less deeply stained than other gram- 
positive organisms and show distinct beading. 

Gram-negative bacteria are uniformly red. The clubs of actino- 
mycetes are also red and contrast sharply with the gram-positive 
mycelium. 

The chief advantage of this stain is that-it not only provides simul- 
taneously good histologic and bacterial differentiation but stains all 
bacteria that may be present. This is particularly useful in the study 
of tuberculous tissue where very young tubercle bacilli may not be acid- 
fast, and secondary invaders are easily identified. 


SUMMARY 

A modification of the Gram stain applicable to paraffin sections is 

described. The essential feature of the procedure is the use of basic 

fuchsin at a py of from 2 to 3. Good histologic differentiation as well 

as simultaneous staining of gram-positive and gram-negative bacteria is 
obtained. 














FORCEPS AND RETRACTORS MADE FROM SAFETY-PINS 


Paut Gross, M.D., anp Frank B. Cooper, M.S., PittspurGcH 


In the absence of sufficiently small yet accurate forceps, safety-pins 
may be converted into these instruments with little effort and no 
expense. 

The head of a no. 3 safety-pin, together with a corresponding amount of the 
pointed end, is clipped off (figure, 4). The spiral in the spring is converted into 














Drawings illustrating conversion of a safety-pin into a forceps and a retractor. 


a simple loop by appropriate bending, and the ends of the pin are hammered fiat. 
Small nails of the size indicated (no. 18 wire nails 34 inch [1.9 cm.] long) are 
soldered in position as shown in the figure, B. The projecting points of the nails 
are clipped off, and the cut ends as well as the excess solder are filed smooth. A 
small amount of solder is spread on the inner aspect of the flattened ends, and the 
two limbs of the forceps are approximated to the desired position. The jaws of 
the forceps are then dressed with a breaker-point file so that they will grasp a 
hair tenaciously (figure, C). The tension of the jaws can be increased by filling 
the loop spring with solder. 


From the Institute of Pathology of Western Pennsylvania Hospital; Dr. Ralph 
Mellon, director. 
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A second very useful instrument made by modifying a safety-pin is a self- 
retaining retractor. For this purpose soldering lugs} of the size and shape indi- 
cated are employed. Depending on which end of these lugs is used, large-pronged 
(figure, Db) or small-pronged (figure, Dd) retractors are fashioned. Cuts are 
made into the lugs as shown by the broken lines in the figure, Da or c. These cut 
lugs are then soldered to the limbs of the safety-pin (figure Db or Dd, also E). 
The limbs of the retractor and the prongs are bent to give the desired tension. 
Wire brads are soldered to the limbs of the retractor to facilitate handling. The 
projecting points of the brads are clipped off, and the joints are filed smooth 
(figure, E). 


1. Soldering lugs are obtainable in radio supply stores. 














General Review 


ETIOLOGY OF AGRANULOCYTOSIS 


FREDERICK STENN, M.D. 
CHICAGO 


Though agranulocytosis owes its first accurate description to Brown 
and Ophils, who reported a case in 1902, there exists information 
which indicates that this disease was possibly known a century ago and 
perhaps earlier than that. The blood count and the differential smear 
were available to physicians hardly much before the opening of the 
twentieth century, and thus a positive diagnosis of this disease entity 
was impossible. However, there are clearly described cases of a symp- 
tom picture which intimately parallels the modern conception of agranu- 
locytosis, a fact appreciated in 1931 by Pepper. Almost twenty-three 
hundred years ago Hippocrates recognized a rapidly fatal pharyngeal 
disease characterized by gangrene with overwhelming symptoms. Celsus 
and Aretaeus noted the throat with its black eschar ; Caelius Aurelianus 
and Aetius referred to the rare “synanche,” the phlegmonous state of 
strangling of the throat, and Avicenna and Albucasis alluded to it in 
their memoirs. After their writings were published various names were 
applied to this condition, and among the common ones were ulcus 
syriacum ou egyptiacum, carbunculus anginosus morbus puerorum, 
garotillo, morbus suffocans, morbus strangulatorius, ulcére gangréneux, 
mal de gorge gangréneux, pharyngitis acuta infectiosa phlegmonosa and 
angina maligna. 

In 1857 Adolphe Gubler described the case of a maid who became 
suddenly ill with a violent sore throat, followed by extensive gangrene 
of the pharynx, which terminated fatally. In 1859 Fernie became 
interested in the new disease to which his groom succumbed with sur- 
prising rapidity. In 1860 Musset reported a similar case but with 
recovery. And in 1861 Trousseau wrote: “Besides secondary gan- 
grene there is a primary gangrene that should be regarded as a disease 
having as its fundamental character necrosis of the mucous membrane 
of the pharynx and sometimes necrosis of the cheeks and lips,” which 
is “unrelated to any preceding disease, unassociated with epidemics of 
diphtheria, attacking healthy vigorous subjects without cause and often 
producing death with variable rapidity.” The entity of putrid sore 


From the Department of Pathology, the University of Chicago. 
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throat (angina putris) was defined in 1880 by Mackenzie in his treatise 
entitled “Diseases of the Pharynx, Larynx, and Trachea,” as a “primi- 
tive gangrene of the pharyngeal mucous membrane, constituting an 
infection per se, . . . originating independently of any other mal- 
ady, such as diphtheria, scarlet fever, etc.,” always appearing “to be 
the result of blood poisoning” and commencing “‘as a severe inflamma- 
tion which quickly leads to gangrene,” the patient suffering from foul 
breath and extreme prostration and dying in syncope. Of his 5 patients 
only 2 recovered. It is interesting that Mackenzie observed that “putrid 
sore throat is only a local manifestation of a profound blood poison- 
ing” and that it has its greatest occurrence “in physicians, nurses, and 
students,” facts that are accepted today. 

Much of the literature on putrid sore throat, otherwise called acute 
infectious phlegmon of the pharynx before 1900, referred to the 4 case 
reports of Senator, who in 1888 called attention to a “little recognized 
disease neglected clinically and concerning itself with a gangrenous 
and often fatal illness.” Again, in 1889, Maurin undertook a detailed 
study of “l’angine gangréneuse primitive,” collecting reports of 10 cases 
4 of which were fatal. His observations agreed with those of Blu- 
menau, who in 1896 declared that the disease appears most frequently 
among adults, producing a circumscribed or a diffuse form of gangrene 
in the throat, beginning with general malaise, depression, severe chills 
with high fever, severe pain in the throat, headache, prostration and 
often hemorrhages in the nose and throat and terminating with death 
due to septic poisoning. 

However, the earliest accurate report of agranulocytosis was sub- 
mitted in 1902 by Brown and Ophiils, who described the case of a 
mother aged 29. Three weeks after operative repair of the vagina 
and cervix there developed a chill, a temperature of 103 F. and a pulse 
rate of 112, and the patient complained of sore throat. The white 
blood cells numbered 1,200, with 1 per cent polymorphonuclears. The 
day before death the leukocyte count fell to 260. The authors entitled 
the disease acute primary infectious pharyngitis. 

Two years later Schwartz described the case of a 9 year old boy 
with an abscess of the kidney which ruptured into the urinary tract. 
The leukocyte count was 600; no neutrophils were present. 

In 1907 Tiirk treated a 45 year old woman who was suffering from 
staphylococcic sepsis and had chills, headache and diarrhea. The tonsils 
were covered with white exudate. After spending a whole day and 
night searching over a blood smear he was astonished at his inability 
to find a single neutrophil. 

Baldridge and Needles found in the records of the University Hos- 
pital, of Iowa City, a report of the case of a girl aged 8 years who 
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died in 1910 of typical agranulocytosis. In the same year Leale 
reported a case occurring in an infant suffering from marasmus and 
furunculosis. This case will be referred to later under the title cyclic 
agranulocytosis. 

In 1912 Stursberg reported the case of a man aged 41 with osteo- 
myelitis of one arm who bled from the nose and mouth and complained 
of oral pain and dysphagia. He died shortly after the leukocyte count 
fell to 900, with complete absence of granulocytes. 

The study of the disease received its greatest impulse and wide- 
spread recognition in 1922 after Werner Schultz had reported a group 
of cases in women between the ages of 18 and 65 years, all of whom 
died. The clinical course lasted for three or four days in some instances 
and for one or two weeks in others. The illness began with high fever, 
with or without icterus, and all the patients showed necrotizing proc- 
esses in the tonsils, pharynx, tongue, larynx, uvula, soft palate or gums. 
One patient showed gangrenous colpitis. There was no generalized 
lymphadenopathy or evident hemorrhagic diathesis. The highest leuko- 
cyte count was 1,800, and the blood smear showed only lymphocytes 
and monocytes, with occasional neutrophils. The red blood cell and 
the platelet count were normal. 

Rapidly the medical world became aware of agranulocytosis and 
articles were published by Leon, Friedemann, Bantz, David, Ehrmann 
and Preuss, Elkeles, Feer, Lauter and Zadek, in Germany; Lovett, 
Hill, Hunter, Cannon, Skiles, Hart and Piette in the United States; 
Flandin, Mouzon, Roch and Mozer in France; Alagna and Gamma in 
Italy, and Pelnar in Czechoslovakia. Whether this sudden prominence 
of agranulocytic angina was due to the watchfulness of the physicians 
for the condition or to an actual outbreak of the disease is difficult to 
conclude. Certainly before 1922 the disease was seen rarely. Its fre- 
quency after that year has been attributed by some to the extensive 
therapeutic use of arsphenamine, gold, bismuth or aminopyrine; by 
some to factors in civilized life that are little understood and by others 
to a spontaneous outbreak, like a severe epidemic of influenza. 


INCIDENCE AND PREDISPOSING ETIOLOGIC FACTORS 


Many cases reported in the literature as instances of agranulocytosis 
were confused with those of aplastic anemia, aleukemic leukemia, over- 
whelming sepsis and other diseases; so the number of cases has been 
somewhat exaggerated, though the fact is to be heeded that this disease 
has been overlooked until recently and that probably its great incidence 
is due to its better recognition. Today the United States has the highest 
incidence; according to the Department of Vital Statistics at Wash- 
ington, 1,981 deaths were reported in 1931, 1932, 1933 and 1934, with 
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the greatest frequency in California, New York, Illinois and Pennsyl- 
vania, Roberts and Kracke expressed the belief that the actual incidence 
reached many thousands. Germany and Austria, where the first reports 


TaBLe 1—Deaths in the United States from Agranulocytosis * 
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Data supplied by the Department of Vital Statistics, Washington, D. C. 


TABLE 2.—I/ncidence of Agranulocytosis in the United States Between 
1931 and 1933 * 
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* The terms agranulocytosis and agranulocytic angina are headings under which physicians 
reported the disease. 


Data published by the United States Bureau of the Census, 
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of this disease were issued, rank second, with approximately 400 cases 
since 1922. Before 1930 in England and Wales the disease was almost 
unknown, but for the succeeding five years, as noted by Percy Stocks, 
medical statistics officer in London, there have been reports of 83 fatal 
cases and 7 recoveries. In France there have been reported about 100 
eases and half that number in Italy. Reports are becoming numerous 
in the Scandinavian countries, especially Denmark, but Plum has 
claimed that the incidence there is diminishing rapidly following restric- 
tion of the therapeutic use of aminopyrine. Cases are only occasional 
in Russia, Poland, Egypt, Syria and Jerusalem and rare in China, 
Japan, Netherlands Indies, South Africa and Spain. 


TABLE 3.—Registered Deaths in England and Wales to the End of 1934 
Attributed to Agranulocytosis or Agranulocytic Angina Alone or 
Associated with Other Causes * 








1930 1981 1932 1933 1934 Total 

Age, errs TE semen, TE os oreo, EE eneenn Tl exter 
Years M F M F M F M F M F M F 
Me aebnatdes odbdee sean eamia 2 in > 2 
ah dads fe0eusedhidaknet wend 1 “a bi 1 
A dis iikthed.d abvcge ack males 1 i ba 1 
DLchithsdekavkiboaats Keats 1 1 2 2 3 5 
PE siccUihss éskedeeteteeses 1 1 1 2 4 1 
Et cneh knaionnekaeGann wad 1 2 1 3 1 6 
PE Ehetssecees biayetaws abn 1 6 2 = 3 
PC hiibons pc0occcaneddseess 1 1 1 4 1 6 
ei nn soe cssddeomesenrce 1 1 re! 
GE a kidd dekwransediacawer 1 1 1 1 3 1 2 4 6 
SG sr ebd Fab hr'ccesbeeeneeee 1 4 1 1 1 6 
Ca novi sitaedeccerisesben ses 1 2 2 3 2 6 
CS ac pws > vinos we eBovaesees 3 1 2 1 5 
SERS ET er eee 1 3 1 2 2 5 
AS pbc dON Bebo ces ndrcenees 1 ss 4 5 
DE ciwnbhi ass edopevisesekee 1 1 1 1 
a6 66as oc ccmesctlsnstee 1 1 
Ge iatsneets eiatennecsoseed - 
snccasacssniessscaes 2 1 2 2 4 5 @ 13 Ss 6S 60 





a deaths were reported before 1930. Data supplied by the General Register Office, 
London. 


The prominent incidence in women is a striking feature of this dis- 
ease. Hueper found an incidence of 77.5 per cent in women, and 
Kastlin, of 78 per cent in women and 22 per cent in men. In England 
and Wales, according to Percy Stocks, the proportion is 3 females to 
1 male, this ratio holding roughly true for most of the statistical data, 
though Gordon’s figures showed 68.9 per cent females and 31.1 per cent 
males, and Kracke and Parker reported 310 women and 106 men. 

The age of onset varies from 12 to 90 years, being most frequently 
between the ages of 40 and 60 years. Kastlin found that the average 
age for women was 46 years and that for men 29 years. Lichtenstein 
found the greatest occurrence between 40 and 50 years; Plum, between 
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50 and 60. Ridpath noted that in 80 per cent of all cases reported in 
women the disease has developed within the menstrual age, under 45 
years, and that the symptoms have occurred one or two days after the 
onset of catamenia. In most of the cases reported in children the con- 
dition either has fallen into the category of aplastic anemia or has been 
precipitated by severe sepsis or the taking of a drug. 

Seldom encountered in the Negro and yellow races, agranulocytosis 
is confined to Caucasians. The rarity of cases in Negroes was observed 
by Kracke and Parker, who stated that over a five year period at the 
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Bone marrow insufficiency. A schematic chart illustrating the interrelation- 
ships of anemia, thrombopenia, agranulocytosis and aplastic anemia. 


Emory University Division of the Atlantic City Hospital, which has an 
annual admission of 75,000 Negroes, not a single case of idiopathic 
agranulocytosis was seen. No nationality is exempt. 

Persons with moderate means and wealthy persons are more often 
attacked than the poor. This difference in social status may be only 
apparent, for those in comfortable circumstances are more likely to 
seek good medical advice early. Reports from the various charity hos- 
pitals reveal the infrequent occurrence. Dr. Karl Meyer stated that 
at the Cook County Hospital, Chicago, 9 cases of agranulocytosis 
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occurred between the years 1922 and 1935, only a few of them being 
of the idiopathic type. A study of the occupations concerned shows 
that the housewife is most frequently affected, then the physician, the 
nurse, the maid in the hospital, the medical student, the hospital orderly 
and the laboratory technician and finally the physician’s relatives and 
the school teacher. The farmer, business man, clerk, tailor, dentist and 
others are less likely to be subject to the disease. Kracke and Parker 
emphasized its occurrence “fifty times more frequently in physicians 
than lawyers, and 200 times more frequently in nurses than in female 
school teachers.” This peculiar tendency to affect those engaged about 
a hospital has been appreciated by Stellhorn and Amolsch, Harkins, 
Conner and his associates, Hinton, Sydenstricker, Fitz-Hugh and Com- 
roe and Kracke. 

Most authors have expressed the opinion that the seasonal incidence 
is unimportant, though Lichtenstein has observed most of his cases in 
winter. 

No epidemiologic factors have been observed. 

Only rare case reports mention any congenital or familial tendency. 
Wolff saw two sisters who took ill at one time with angina; a brother 
had agranulocytosis and a sister had myeloid leukemia. Hart and 
Strasser each observed the disease in two sisters. Roberts reported the 
case of a woman who died of myeloid leukemia. Her son had a leuko- 
cyte count of 3,500, and her sister became ill with agranulocytosis. 
Burcky noted the case of a girl who had a leukocyte count of 3,800, 
with 12 per cent granulocytes, following a sore throat from which she 
recovered. Ten months later her mother died of typical agranulocytosis. 

The theory that a tendency toward leukopenia exists in a certain 
proportion of society and that it may be a decisive factor in precipitat- 
ing this disease process is based on the analysis of large numbers of 
blood counts. Feer studied the case records of 29,498 patients between 
1915 and 1925 and found that 193 had leukocyte counts below 3,000. 
In a study of 8,000 case records of patients seen in private practice in 
the South, Roberts and Kracke noted that one fourth of the patients 
and one half of the women between 40 and 60 years of age suffered 
from mild granulopenia. Mettier and Olsan stated that at the Uni- 
versity of California Hospital 11.6 per cent of 10,000 case records 
from 1920 to 1931 revealed that the patients had leukopenia; 51.4 per 
cent of the patients with leukopenia were women, and 47.6 per cent 
were men. Despite this wide statistical discrepancy, these data teach 
that chronic leukopenia exists and that a leukopenic predisposition when 
mild, according to Cabot, Roberts and Kracke and Rosenthal, leads to 
vague symptoms, such as chronic fatigue, malaise, anorexia, neuras- 
thenia, psychosis and exhaustion. When it is more severe granulopenia 
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is succeeded by the more drastic symptoms of agranulocytosis, as sug- 
gested by Roberts and Kracke. Doan observed that when infection 
develops in a person with chronic leukopenia, leukocytosis results and 
produces a response in the bone marrow; but in those persons who 
show symptoms of malaise and fatigue, with relative lymphocytosis, 
absolute neutropenia and a shift to the left, infection produces a more 
severe leukopenia and renders the myeloid tissue insufficient. Hueber 
studied 79 patients with agranulocytosis, 25 of whom exhibited fatigue 
extending for from four weeks to one year preceding the attack. These 
data suggest that a person with chronic leukopenia is particularly likely 
_ to have an acute attack of agranulocytosis. 

Inquiry into the previous history of patients with this disease gives 
rise to numerous suggestions, but no single factor is constantly present. 
In Hueber’s review of 79 cases, 49 patients had recently had injuries, 
operations or infections. Kastlin’s review of 43 cases showed 27 with 
no history of any previous infection, while in the others there was a his- 
tory of typhus, tuberculosis, syphilis, pneumonia, anemia, infection or 
operative procedure. Zetterqvist, Babbitt and Fitz-Hugh, Ridpath, Rez- 
nikoff, Hanzlik, Kracke and others reported cases in which the disease 
was precipitated by the extraction of teeth. In other cases it has fol- 
lowed a major operative procedure, such as thyroidectomy, or a fracture. 
Not infrequently the attack begins after a debilitating disease, especially 
influenza, as pointed out by Hirsch, Korach, Ottenheimer, Roberts and 
Kracke and others. Continued exhaustive states, toil, worry, asthenia 
and senile states in asthenic women have been mentioned as possible 
factors, in addition to arthritis and treatment for pyorrhea. Prolonged 
anemia has been stated to lead to dysfunction of the myelocytic tissue. 
Exposures of the skin to ultraviolet or infra-red rays, sunlight and 
x-rays are listed as factors. Some writers have blamed dietetic “obesity 
cures.” 

BACTERIOLOGY 

No bacterium, group of bacteria, toxin or filtrable virus has been 
demonstrated to be the causative factor of agranulocytosis. The inves- 
tigations of Schultz, Friedemann, Licht and Hartmann, Zetterqvist, 
Roberts and Kracke, Harkins and others have shown that these factors 
are secondary. Examination of the lesions of the throat, gastro-intes- 
tinal tract, vagina, skin or some other location has consistently shown 
the presence of numerous organisms: Staphylococcus aureus, Staphylo- 
coccus albus, Streptococcus viridans, Streptococcus haemolyticus, Vin- 
cent’s spirochetes and fusiform bacilli, Bacillus diphtheriae, diphtheroid 
forms, Bacillus pyocyaneus and various types of spirilla and pneumo- 
cocci, such as are found in ulcerative processes of many diseases. Wer- 
ner Schultz injected into rabbits tonsillar tissue of patients dying of 
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agranulocytosis; Weihmuller injected secretions from the throat intra- 
peritoneally into guinea-pigs, and Lichtenstein performed similar experi- 
ments, with negative results in each case. In like manner, blood culture 
has proved fruitless. The organisms isolated have been Str. haemo- 
lyticus, Str. viridans, Staph. aureus, Staph. albus, Friedlander’s bacillus, 
pneumococci of types I to IV, B. pyocyaneus, Bacillus typhosus, Bacillus 
paratyphosus, Bacillus coli, Vincent’s organisms, malarial parasites, 
B. diphtheriae, meningococci, Streptothrix and others. In their review 
of the literature Kracke and Parker found reports of 74 blood cultures 
that gave positive results, and in 395 instances either the cultures gave 
negative results or the results were not mentioned. The cultures gave | 
positive results in 75 per cent of the cases in which they were taken, 
and the streptococcus was the commonest invader. Stocke noted that 
in only 23 per cent of 88 cases did the blood cultures show positive 
results, and in many of these the cultures were made post mortem. In 
Lichtenstein’s 27 cases 13 of the blood cultures showed negative results, 
anc 4 showed Str. haemolyticus. In Kastlin’s review of 43 cases 9 
blood cultures gave positive results, the organisms isolated being Str. 
haemolyticus, Staphylococcus, B. pyocyaneus and B. coli. Many patients 
die without having any organisms demonstrable in the blood. 

Failure to produce the disease experimentally was reported by Gar- 
rod and Williams, who injected intravenously into rabbits and intraperi- 
toneally into a guinea-pig a sample of blood of a patient dying of 
agranulocytosis. Schultz and Jacobowitz used rabbits; Licht and Hart- 
mann, rabbits and white mice; Weihmuller, guinea-pigs, and Bix, 
guinea-pigs and white mice; and all failed to precipitate the disease. 
Roberts and Kracke fared similarly after giving rabbits and guinea-pigs 
intravenously, subcutaneously and orally Str. haemolyticus obtained by 
culture of the blood of a patient dying of the disease. 

Some investigators, -however, have obtained a decided leukopenia 
experimentally. Greer inoculated a guinea-pig with gram-negative 
bacilli obtained from a patient’s blood and necrotic tissue from a patient’s 
mouth and succeeded in obtaining ulceration of the gastro-intestinal 
tract, oral cavity, uvula, vagina, cervix and rectum; bronchopneumonia ; 
submural and subpericardial hemorrhages, and depression of leuko- 
poiesis. Schattenberg and Harris produced depression of the leukocyte 
and granulocyte count in rabbits with Staph. aureus isolated from the 
blood of a patient and with the toxins of Bacillus enteritidis, Str. 
haemolyticus and Bacillus Welchii isolated from the stool of a patient. 
Lichtenstein injected intravenously into each of 6 rabbits 1,000,000,000 
streptococci obtained in pure culture from a patient’s blood and pro- 
duced marked leukopenia. He expressed the belief that the streptococci 
have a specific effect on the bone marrow. B. pyocyaneus has been 
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thought by some to be a possible etiologic agent. In 1924 Beatrice 
Lovett cultured this organism from the throat and the vagina of a 
patient dying of the disease and on injecting it into a guinea-pig 
obtained mild leukopenia and neutropenia. Skiles, Linthicum, Rose 
and Houser, Kastlin and others have found it to be an organism com- 
mon in this disease. Friedemann obtained it from the heart, liver, and 
spleen and once from the blood, and Stillman reported it in the blood 
of 2 patients at autopsy. That B. pyocyaneus liberates a powerful 
leukocidin was shown in 1889 by Gheorghiewsky, who injected B. pyo- 
cyaneus into the peritoneal cavity of the guinea-pig and found marked 
degenerative and lytic changes in the neutrophils contained in the exu- 
date. Yet Kracke was unable to reproduce the disease after injecting 
into animals B. pyocyaneus cultured from material from ulcers of the 
mouth and blood in 2 cases, and similar failures have been reported by 
others. 

Fried and Dameshek observed that a relatively small intravenous 
dose of Salmonella suipestifer produced slight leukopenia; a large dose 
produced greater leukopenia, and an overwhelming dose produced areas 
of necrosis in the bone marrow. 

Meyer and Thewlis and Kracke were unable to verify the results 
obtained by Dennis that chronic and acute granulocytopenia can be pro- 
duced when capsules containing broth cultures of pyogenic organisms 
are placed within the abdomen of rabbits. Meyer and Thewlis using 
19 rabbits were unable to produce leukopenia or agranulocytosis by this 
method, with the exception that B. pyocyaneus caused acute leukopenia 
without a significant decrease in the percentage of neutrophils. Nor 
were Piersol and Steinfield able to produce long continued granulopenia 
in healthy rabbits by using the common bacteria. 

This experimental work is interesting in view of the studies of 
C. W. Wells, who injected into rabbits huge doses of streptococci, 
staphylococci and typhoid bacilli and obtained an initial leukopenia fol- 
lowed by leukocytosis. Using pneumococci of high virulence, Long 
obtained similar results. In addition, Wells noted that when dead bac- 
teria were injected into rabbits there followed a marked leukopenia in 
the peripheral blood and that during this peripheral leukopenia the blood 
obtained from the spleen and the hepatic parenchyma contained enor- 
mous numbers of leukocytes, a fact confirmed by Goldscheider and 
Jacobs. Thus, such bacteriologic data as relate to the etiology of 
agranulocytosis must be accepted with caution. 

The symbiosis of several bacteria has been suggested as the etiologic 
agent, but proof is lacking. 

In 1925 Schultz suggested the possibility that the toxic action of 
a filtrable virus has a special affinity for the myeloid tissue. As yet 
such a virus has not been demonstrated. 
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Typhoid.—In several cases of agranulocytosis that have followed 
typhoid prophylaxis (Kracke, Schur and Bromberg and Murphy) the 
condition has been thought to be due to an overwhelming foreign pro- 
tein reaction in a sensitive person. 


PATHOLOGIC ANATOMY 


It is generally conceded that the essential pathologic feature of 
agranulocytosis is concerned with a severe degeneration of the granulo- 
cytic system associated with normal or nearly normal megakaryocytic 
and erythroblastic elements. Most frequently the bone marrow is 
hypoplastic or aplastic. The myeloblasts and myelocytes undergo pyk- 
nosis, nongranulation, vacuolation and hyalinization. These observa- 
tions have been submitted by Koch, Petri, Uffenorde, Jackson, 
Zikowsky, Licht and Hartmann, Oppikoffer, Dameshek and others. 
Similar degenerative changes are observed in the myeloid elements in 
the less frequently reported cases in which the marrow is hyperplastic 
(Fitz-Hugh and Krumbhaar, Dameshek and Ingall, Baldridge and 
Needles, Buck, Fitz-Hugh and Comroe, Jaffé, Mettier and Olsan, David 
and Rose and Houser). Jaffé summarized these observations as fol- 
lows: 


In both hyperplastic and the non-hyperplastic bone marrow the granulopoietic 
cells revealed severe degenerative changes. . . . I have obtained the impression 
that the specific granulation is the first to become affected while the nucleus 
remains intact for some time and may even divide by mitosis. The specific gran- 
ules with all their outlines become indistinct and small vacuoles often appear 
around them. . . . The granules later dissolve into the vacuoles and pale 
purplish-pink droplets result which fuse together giving a vacuolated appearance to 
the cells. In the meantime the chromatin has become separated into coarse, 
sharply defined clumps and the nuclei have disappeared. An occasional mitosis 
may be detected in a cell which has been deprived of its granulation. The mitoses 
are, however, atypical, with short and clumsy chromosomes, and I think they 
do not pass beyond the metaphase. Finally, the nucleus shrinks, the cytoplasm 
coagulates, and the cell is dead. With the dissolution of the granules into the 
vacuoles the oxidase reaction becomes negative. 


By virtue of these data it is assumed that some factor must be 
operative which either causes a cessation in the development of the 
white blood cells or prevents their migration into the blood stream. 
The cases of the hyperplastic type have been explained as due to a 
blockade which prevents the entrance into the blood stream of the 
mature leukocytes; and those of the aplastic type, by long continued 
blockade which leads to degeneration and destruction of the parent cells 
of the neutrophils. 

Though anemia is frequently observed, especially in the prolonged 
cases, erythropoiesis proceeds normally; the lymphocytes, plasma cells 
and reticulohistiocytes of the bone marrow are normal, but, as Rose and 
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Houser, Hartwich, Van der Wielen and Jaffé have recorded, degenera- 
tive changes are often observed in the megakaryocytes, a fact that may 
explain the frequency of hemorrhagic diathesis. The giant cells are 
increased in number. 

The ulcerations that occur in the oral cavity, tonsils, palatal region, 
larynx, stomach, anus, vagina and skin show extensive necrosis pene- 
trating into the deeper tissues, with marked hemorrhages and numerous 
hyaline thrombi, associated with bacteria collected in huge numbers. 
Plasma cells are grouped along the border of the ulcer, in which is a 
diffuse lymphocytic infiltration but no neutrophils. The lungs often 
show confluent bronchopneumonia, with little evidence of inflammatory 
cellular reaction; subpleural hemorrhages are frequent; pleurisy with 
effusion is occasional. The pericardium displays many petechiae and 
ecchymoses, and the heart shows, like the liver and kidneys, parenchy- 
matous degeneration. In the liver necrotic foci occur, and the Kupffer 
cells are swollen. The spleen is swollen and pulpy and rich in histio- 
cytes and plasma cells. The kidneys show hyaline thrombi in the 
medulla and petechial hemorrhages. The lymph nodes show petechial 
hemorrhages. The reticulo-endothelial apparatus is proliferated not 
only in the bone marrow but also in the spleen, liver and lymph nodes. 
Rose and Houser and Rotter noted widespread necrosis and thrombosis 
of arterioles and venules. 

MECHANISM 

Severe reduction or absence of the neutrophils has been explained 
by three hypotheses: (a) destruction in the peripheral blood stream, 
(b) migration to various branches of the blood stream and to the vis- 
cera and (c) failure either of maturation of the myeloid elements in 
the bone marrow or of discharge of the mature granulocytes from the 
marrow into the peripheral blood stream. No convincing information 
has as yet been supplied to support the theory of destruction of the 
granulocytes in the peripheral blood stream. Though Brown found an 
increased amount of uric acid in the urine in his case, examination of 
the urine for this constituent has been generally neglected. No changes 
are observed in the white cell count or smear when the patient’s blood 
is mixed with normal blood, and the injection of granulocytes from 
the patient’s blood into animals produces no effect. The idea of an 
abnormal distribution of the neutrophils has little support. Studies of 
the numbers of the white blood cells and the neutrophils in capillary, 
venous and arterial blood in patients display no appreciable numerical 
differences. In addition, the significant feature in the pathologic picture 
of this disease is the unusual diminution or absence of the neutrophil 
in every organ and tissue. 
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Generally accepted, however, is the hypothesis that the disease 
process, whether bacteriologic, pharmacologic, endocrine, nutritional or 
of some other type, strikes as the primary and essential focus the mye- 
loid elements of the bone marrow. The bone marrow is to be regarded, 
Doan has aptly suggested, as an organ subject to the same pathologic 
and physiologic changes as any other: hyperplasia and hypoplasia, suffi- 
ciency and insufficiency. What factors are responsible for these varia- 
tions is only too little known. Lescher and Hubble supposed the 
existence of specific regulating factors for each of the cells of the bone 
marraw, and when one of these factors is deficient there results the 
disease characterized by this deficiency: agranulocytosis or thrombo- 
cytopenia or both, or even aplastic anemia when all are deficient. Beck 
expressed the belief that the essential pathologic change lies in the 
absence of a maturation factor for the neutrophils, and Fitz-Hugh and 
Krumbhaar said in this regard: 


It would seem probable that a maturation factor is at work either arresting 
development of white cells in their formative centers or producing degenerative 
changes in them before sufficient development for normal migration into the blood 
stream, or possibly a combination of both factors. This hypothetical factor would 
conceivably check the granular series of blood cells at the myeloblast-myelocyte 
stage in the bone marrow and the lymphocyte series at or near the lymphoblast 
stage in the spleen and the lymph nodes. Viewed from this standpoint the analo- 
gies to pernicious anemia are obvious. Pernicious anemia too has remissions and 
relapses. It, too, is as yet an idiopathic disorder with probably a constitutional 
background of prime importance. Its relapses are characterized by megaloblastic 
hyperplasia of the bone marrow caused by some maturation inhibiting factor, 
directed against the red cell series. 


Doan suggested the possible importance of the lack of a chemotactic 
factor and pointed out that nucleic acid and its decomposition products 
stimulate the bone marrow to pour its myeloid elements into the periph- 
eral blood stream. He-observed that when administered to laboratory 
animals these substances caused myeloid hyperplasia in the bone mar- 
row and a marked increase in the white blood cell count. He stated: 


Nucleic acid and its degradation products exert a chemotactic effect on normal 
foci with a prompt effective increase in the delivery of granular leucocytes to the 
peripheral circulation under a controlled physiologic or rhythmic mechanism. 

A short course of injections stimulates a myeloid hyperplasia of normal 
marrow without otherwise injurious consequences, which is reflected by a relative 
and absolute increase in the amphophilic granulocytes in the blood stream of 
rabbits. 


When the neutrophils break down, nucleic acid products are formed, 
and these stimulate the myeloid tissue; whatever the cause of neutro- 
penia in agranulocytosis, these products are greatly diminished in the 
blood stream. 
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Besides maturation, regulation and chemotactic factors, what rdéle 
do vasomotor and nervous activities play? And what are the factors 
concerned in the delivery of the granulocytes to the circulation? These 
are basic problems confronting the student of this disease. 

What is the relationship between the fall in the number of neutro- 
phils and the onset of the clinical symptoms? Data have accumulated 
which point convincingly to the conclusion that the myeloid tissue of 
the bone marrow becomes insufficient, whether owing to cryptogenic 
factors, toxins, bacteria or medicaments ; the neutrophils of the periph- 
eral blood are not replaced when they die, and soon the blood shows 
an alarming scarcity or absence of these elements, permitting the 
entrance into the blood of bacteria at vulnerable points, creating septi- 
cemia, which is fatal. Schultz, Friedemann, Meyer, Carter and Domarus 
reported cases in which angina was distinctly secondary, and Kom- 
merell, Reye and Bock and Wiede noted the typical blood picture before 
the onset of the symptoms. These observations were confirmed by 
Hunter, Bantz, Ehrmann and Preuss; Rutledge, Hansen-Pruss and 
Thayer, and Lauter, Leon and Lindbloom. Rutledge, Hansen-Pruss 
and Thayer described a remarkable case of cyclic agranulocytosis begin- 
ning in a boy at the age of 2% months and occurring every twenty-one 
days for twenty successive years. Preceding each attack the neutrophil 
and white blood cell count underwent a distinct fall. Jackson and 
Parker reported the case of a patient with a white blood cell count of 
500 before the appearance of any clinical symptoms or signs, and on 
the fifth day there was a prompt rise in temperature, with chills, head- 
ache, prostration and sore throat. Roberts and Kracke had an unusual 
opportunity to follow in detail a single case illustrating the sequence of 
events. In a woman aged 72 with a normal blood picture there suddenly 
developed weakness, exhaustion, stupor, fever and rapid pulse. The 
white: blood cell count was 2,050, and no polymorphonuclears were 
present. Though necrosis of the tongue developed, she recovered and 
became normal clinically and hematologically in two months. After 
that, however, a second attack developed in which the white blood cell 
count fell, and the neutrophils disappeared completely, but the patient 
was Clinically well. It was only after four days of complete agranulo- 
cytosis that there developed symptoms of stupor, necrosis of the tongue 
and then pneumonia and finally death. Abrahams, however, described 
a case of pure agranulocytosis which persisted for fifteen days without 
the development of sepsis or any more serious manifestation than 
malaise. 

CLINICAL COURSE 


Whether of primary or secondary origin, the clinical course of 
agranulocytosis is always the same, just as the course of pernicious 
anemia is typical, whether caused by idiopathic factors or by syphilis 
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or Diphyllobothrium latum. The disease is characterized by an onset 
of premonitory symptoms, consisting of headache, malaise, weakness 
and anorexia, followed by ulceration and necrosis in the gastro-intestinal, 
respiratory or genito-urinary tract or of the skin. Most commonly this 
gangrenous process develops in the pharyngeal or oral cavity, with 
dysphagia and sore throat; in the upper part of the larynx, with dyspnea 
and swelling of the neck, and in the vagina or the anus or on the skin, 
with local symptoms. Angina is not always present, nor is ulceration. 
The course is usually stormy, with the temperature ranging between 102 
and 105 F., with chills, sweats, delirium and early prostration. A 
hemorrhagic diathesis and icterus are common. The spleen may be 
slightly enlarged. Some degree of anemia commonly exists, with 
alarming neutropenia or complete absence of neutrophils and usually 
leukopenia. Septicemia follows, and in from 65 to 75 per cent of cases 
death ensues in from four to six days. Should the myeloid tissue 
respond, the stage of sepsis is prevented or overcome, and the patient 
may survive, not infrequently long enough to be precipitated into the 
throes of another attack; or, as happens less frequently, he may recover 
completely. 

Only one feature is essential for the diagnosis—severe neutropenia. 
But who will say how severe the neutropenia must be for the diagnosis 
to be established? Primary and secondary agranulocytosis may occur 
coincident with anemia, thrombopenia or both, and each of these may 
be slight, moderate or severe. It is often impossible to draw a sharply 
demarcating line when the hematologic picture merges into the realm 
of thrombopenia or aplastic anemia. 


PRIMARY AGRANULOCYTOSIS 


In this study the subject is divided for convenience into primary 
and secondary agranulocytosis. The primary type refers to that ‘group 
of cases in which a specific causative agent has not been found. It is 
probable that future observation and investigation will show this group 
to be of secondary origin. The secondary type includes the group of 
cases in which the condition is caused by medicaments, chemicals 
or sepsis. 

The theories that have been advanced to explain the nature of 
primary or idiopathic agranulocytosis fall into one of the following 
groups: infections or toxins, aplastic anemia or leukemic and develop- 
mental, vitamin, anaphylactic or endocrine factors. 


Infection and Toxins.—The most popular of these conceptions is the 
first, supported by Roch and Mozer, Baltzer, Hunter, Weiss, Bock and 


1. An increase in the number of monocytes in the peripheral blood is a favor- 
able prognostic sign (Lichtenstein, Miloslavich and Murphy and Schilling), and a 
rapid sedimentation rate is an ill omen (Benhamou and Domarus). 
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Wiede, Vers¢, Leon, Fitz-Hugh and Comroe, Reye and Wohlwill, Petri, 
Lovett and many others, who have maintained that the essential process 
is one of sepsis, either specific or nonspecific, which overwhelms the bone 
marrow in a susceptible person of low resistance. Some have considered 
the disease to be analogous to noma of the ancients (Tiirk, Stursberg, 
Marchand, Schultz and Koch) ; others have believed that it is related 
to tropical phagedena (Plehn), and still others have believed that it is 
related to tuberculosis. Some have raised the question of the action 
of powerful toxins which either paralyze the bone marrow or produce a 
negative chemotactic effect on the granulocytes of the bone marrow. 
Occasionally carcinoma and lymphosarcoma produce marked depression 
of the bone marrow without demonstrable invasion of this organ, lead- 
ing one to suspect toxins (Piersol and Steinfield). Jacobson offered the 
conception that the myelocytes, which, according to Sabin, are developed 
in the open sinusoids, are exposed to high concentrations of toxins 
carried in the blood that directly bathes these cells. 

Aplastic Anemia.—In 1925 Frank declared that agranulocytosis is 
only a part of aleukia or panmyelophthisis or aplastic anemia. Zetter- 
qvist saw truth in this idea, for in many cases, as previously noted, 
agranulocytosis is associated with anemia and thrombopenia. Duke 
offered the interesting suggestion that the disease is an atypical aplastic 
anemia acting selectively on the granulocytic centers, the result being an 
infection of such great severity that death occurs early without the oppor- 
tunity for the anemia or thrombopenia of aplastic anemia to develop. In 
addition, gold, bismuth, arsphenamine and benzene have each produced 
depression of one, two or all three of the constituents of the bone 
marrow, indicating possibly a kinship between agranulocytosis, throm- 
bopenia and aplastic anemia. Diguglielmo has entitled the syndrome 
acute partial aplastic myelosis. 

Among those who have expressed the belief that agranulocytosis is a 
relative of the leukemias are Pelnar, Strumia, Leon, Hirschfeld, 
Mouzon, Roch and Mozer, Naegeli, Sternberg and Brogsitter and Kress. 
The literature records cases in which acute leukemia developed in a 
patient with an agranulocytic blood picture, but these probably best fall 
into the group of instances of aleukemic leukemia. Jaffé has stated that 
the disease may be a terminal complication of aplastic anemia, myelog- 
enous and lymphoid leukemia and Hodgkin’s disease. 

Hypoplasia of Bone Marrow.—Many writers have adhered to the 
theory of hereditary hypoplasia of the bone marrow, an idea first 
suggested by Tiirk and later emphasized by Lauter, Ehrmann and 
Preuss and Feer. Roch and Mozer and Dahlgreen claimed that this 
abnormality becomes apparent during infection. But agranulocytosis is 
often seen developing in patients in whom the reaction to infection both 
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previous and subsequent to the attack of agranulocytosis is normal, 
and, furthermore, nucleic acid injected into such patients who have 
survived the disease produces a normal neutrophilic response (Lichten- 
stein). 

X Factor —Castle has obtained evidence that some disorder of the 
stomach plays a part in the etiology of pernicious anemia. Rosenthal 
has proffered the question as to whether such an unknown factor may 
be operative in agranulocytosis. 

Vitamins, Foods and Minerals.—Though close scrutiny of the diets 
of patients with agranulocytosis fails to disclose any significant data, 
Miller and Rhoads have succeeded experimentally in producing 
neutropenia in dogs by feeding them the Goldberger black tongue- 
producing diet. Attention is also called to carbohydrate, fat, protein and 
mineral deficiency in foods.* 


Anaphylaxis.—Nothing can be concluded from the present knowledge 
of anaphylaxis. Only suggestive data are supplied in the literature 
(Rutledge, Roberts and Kracke, Baldridge and Needles, Phillips, Bald- 
ridge, Hare and Childrey and Fondé). Kommerell has expressed the 
opinion that bacteria or their toxins sensitize the bone marrow, and the 
resulting shock is exhibited in a blockade or arrest of maturation in the 
bone marrow. Pepper asked: 


Is it possible that an allergic person experiences sharper drops in the leuco- 
cyte count physiologically than in the normal subjects and negligible causes bring 
about an allergic leucopenia? If at the onset of such a reaction a tooth is drawn 
or some other opportunity for bacterial invasion occurs the picture of Schultz’s 
syndrome may be present. It is possible that in a person who is allergic to 
certain bacteria a slight sore throat is the starting point for an allergic leucopenia 
which then permits other bacterial invasions with a development of characteristic 
non-reacting local lesions. 


Endocrine Factors.—Very early Friedemann suggested the impor- 
tance of hormonal factors, as he had been influenced by the favorable 
effect of irradiation in agranulocytosis. Each of the organs of internal 
secretion has been incriminated since then, deficiencies of ovarian and 
pituitary secretion having been particularly mentioned. In 17 of his 18 
cases of agranulocytosis occurring in young women, Thompson observed 
that subjective symptoms occurred within one or two days of the onset 
of the menstrual period. Six of these patients had one or more recur- 
rences, and each recurrence coincided with the onset of catamenia. Rid- 


2. John H. Stokes, of Philadelphia, and S. William Becker, of Chicago, have 
called attention to the frequency of neurodermatitis, a cutaneous eruption occur- 
ring in the highly nervous hypersensitive patient and developing under the pressure 
of physical or mental strain. If disease of the skin may ensue as a result of a 
neurogenic factor, is it improbable that agranulocytosis may be produced by a 
similar cause? 
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path found that 80 per cent of all cases reported have developed within 
the menstrual age and that the symptoms have appeared one or two days 
after the onset of catamenia. Jackson and Merrill reported a similar 
experience. The case of cyclic agranulocytosis reported by Rutledge, 
Hansen-Pruss and Thayer has shown the absence of female sex and 
gonadotropic hormones synchronously with the fall in the white blood 
cell and neutrophil counts. 

Sigaard Andersen noted a rise in the granulocyte count after the 
administration of thyroid, and Lichtenstein, after thymus; some have 
advocated the use of spleen. 

The cases of cyclic agranulocytosis, as reported by Rutledge, Etipol, 
Doan and others, suggest that the controlling influence may be similar 
to that of other cyclic conditions, such as hibernation, sleep, estrus and 
menstruation, which according to Cushing are controlled by the hor- 
mones liberated by the diencephalopituitary apparatus. 

The administration of yellow bone marrow to patients suffering from 
agranulocytosis has given gratifying results in some cases. Employed 
in 1933 by Watkins and Giffin, it has been used by Flipse, of Miami, and 
others. Marberg, of the Otho S. Sprague Institute, Chicago, has per- 
fected a concentrate of yellow bone marrow which has proved potent. 
Fenger stated that its greatest worth is appreciated in cases of acute 
agranulocytosis, in which after its use the neutrophil and white blood 
cell counts rise sharply. 


Beck said: 


A maturation factor for erythrocytes has been found; it now remains to find 
a maturation factor for granulocytes. Chemica! analysis of bacteria known to 
cause a sustained leucocytosis, owing to the fact that they supply both a chemo- 
tactic and a maturation factor, might lead to a solution. It seems more logical 
to search within the body for a specific organ extract regulating granulopoiesis. 
Animal experimentation with the removal of different glands of internal secretion 
or the destruction of other tissue by various substances with a careful check on 
the granulocytes might lead to valuable information not only as to etiology but 
also to treatment. 


SECONDARY AGRANULOCYTOSIS 


Though the most exacting history obtained from many patients 
suffering from this disease has revealed no responsible factor, it is felt 
by some that many of this primary group can be shown to have taken 
a medicament that is under suspicion. 

Secondary agranulocytosis is identical with the primary form in its 
pathologic picture, symptoms, course, prognosis and terminus. Its 
characteristic feature is its remarkable rarity, leading to the conclusion 
that the myeloid tissue in a certain few persons possesses an idiosyncrasy 
to arsphenamine, bismuth, gold, benzene, di-nitrophenol, aminopyrine, 
barbital and amytal—substances to which attention is now invited. The 
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cases in which the condition develops in the course of sepsis also fall 
in this group. 

Arsphenamine.—Although arsphenamine was introduced into thera- 
peutic use by Paul Erhlich in 1910, from six to nine years elapsed before 
attention was focused on the postarsphenamine blood dyscrasias by 
Evans, Lerride and Labbé and Langlois. These complications are very 
rare. Loveman collected reports of 64 cases of aplastic anemia, purpura 
haemorrhagica and agranulocytosis from the literature. Cole and his 
co-workers observed 2 cases of purpura haemorrhagica among 12,212 
patients who received 78,350 injections of various arsenicals over a 
period of ten years. Aubertin and Lévy found in the literature reports 
of 28 cases of agranulocytosis following antisyphilitic therapy: 13 
patients were males and 15 females, the ages varying from 11 to 50 
years, the average being between 20 and 40 years. Most of the subjects 
with this complication are robust and free from any pathologic compli- 
cation. Postarsphenamine accidents are observed- most frequently in 
women, according to Emile-Weil and Ishwall. The disease appears at 
ages ranging from infancy (hereditary syphilis) to nineteen years after 
the appearance of chancre. The type of arsphenamine does not seem to 
be important: arsphenamine, neoarsphenamine, sulfarsphenamine, silver 
arsphenamine or other preparations. The doses administered have never 
been greater than the average. The date of occurrence is variable, in 
many cases being during the first series of injections but in most instances 
during the second and third series. The time that elapses from the 
administration of the last injection to the development of the disease 
varies from one to eight days, with itching of the skin, headache, sore 
throat, vomiting, malaise and fever as the earliest symptoms. Many of 
the patients show early ulcerative necrotic anginal lesions and hemor- 
rhagic manifestations. In some of the cases the picture conforms to 
Schultz’ description; some patients have mild or marked anemia, and 
still others have anemia with thrombopenia—all grades are encountered 
merging with aplastic anemia. Dodd and Wilkinson stated that an 
initial stimulation of the blood-forming elements precedes a subsequent 
severe depression. The mortality is about 50 per cent. Autopsy reveals 
a complete or almost complete disappearance of the cells of the myelocytic 
series, identical to that noted in idiopathic agranulocytosis and benzene 
poisoning. 

Arsphenamine contains the benzene ring, but there is no evidence that 
it breaks down into benzene in the body. According to Cushny, when 
arsphenamine is injected intramuscularly or subcutaneously, arsenic 
appears in the urine and stools, disappearing from the urine in from 
ten to fourten days and from the stools later. When injected intra- 
venously it appears unchanged in the urine in from five to ten minutes 
and persists in this form for five or six hours; thereafter arsenites and 
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arsenates are found in the urine for several days and in the stools for 
a lesser period of time. When absent from the excretions, arsenic can 
no longer be found in the blood, though it may occur in the liver, bone 
marrow and kidney. Though from 50 to 65 per cent of the arsenic 
injected can be regained from the urine, nothing is known of the 
remaining 25 per cent or more. 

The rarity of agranulocytosis due to arsphenamine, in view of the 
extensive use of this drug, suggests that in a certain few cases the bone 
marrow is idiosyncratic to this drug. 

Bismuth.—Agranulocytosis following bismuth therapy has _ been 
reported by Silduff and McMann, Mouquin and Fleury, Sézary and 
Boucher, Aubertin, Blankstein and Lehmann. It is reported associated 
with anemia or thrombopenia or both and of mild or severe grade. It 
is of interest to note that a good deal of bismuth is used in cases of 
ulcers of the stomach, gastro-enteritis, ulcerative colitis and diarrhea, and 
yet agranulocytosis has not been reported in this group of cases. Cer- 
tainly syphilis has not been demonstrated to exert any rdle in disposing 
a patient to this complication. 

Mercury and Silver—Some authors have suggested that mercury 
and silver are possible causes. 

Gold.—Extensively used in the therapy of chronic rheumatism, 
pulmonary tuberculosis, lupus erythematosus, leprosy and sarcoid, gold 
salts are responsible not only for cutaneous, mucous, digestive, renal and 
hepatic lesions but also for thrombopenic purpura, aplastic anemia and 
agranulocytosis. Since 1919 there have been about 30 cases of these 
blood dyscrasias reported, of which 2 (in women) ‘were instances of 
agranulocytosis. Ameuille and Braillon, Jacob and Douady, Achard, 
Coste and Cahen, Emile-Weil, Jacquelin and Allanic, Emile-Weil and 
Bousser, Ramondi and San Giovanni, Bonafé and Mollard, Farjon, 
Laignel-Lavastine, Reye, Fourcade and Jauneau, Stugl, and Nardi have 
contributed to this subject. About 80 per cent of these cases occurred 
in women and all in France, perhaps because of the popularity there of 
gold as a medicament. Each of the gold products sanocrysin (sodium 
gold sodium thiosulfate ), aurocantan, triphal, lopion (sodium gold thio- 
urea benzoate), solganol B (aurothioglucose), aurophos (the sodium 
gold double salt of an amino-arylphosphinic acid), colloidal gold and 
others have been responsible. The accidents occur at variable times 
during the cours. of injections, sometimes as early as the third or fourth 
injection. The symptoms are similar to those seen in “arsphenamine 
agranulocytosis” ; especially marked is fever with minimal or maximal 
hemorrhagic marifestations involving the skin and viscera. 

Benzene—A close similarity exists between agranulocytosis and 
benzene poisoning, so much so as to suggest that the benzene ring 
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(contained in arsphenamine and in di-nitrophenol) is an etiologic agent. 
Orzechowski, Barker, Flandin, Aubertin, Poummer, Baldridge and 
Hansmann and Kracke have each produced pure agranulocytosis using 
benzene experimentally. They discovered that the smaller the doses 
of benzene employed, the more selective the affinity for myeloid tissue. 
The picture of the destruction of white blood cells as seen in the bone 
marrow in agranulocytosis is closely identical to that seen in benzene 
poisoning. The experiments of Selling, who injected benzene into 
rabbits, are enlightening. Not only are the parenchymal cells of the 
hematopoietic tissue destroyed but the white cells of the peripheral blood. 
The myeloid suffers more than the lymphoid tissue, and the poly- 
morphonuclears of the peripheral blood are more greatly affected than 
the lymphocytes. Though the erythoblastic tissue is destroyed, the 
erythrocytes of the peripheral blood are little affected. If benzene is 
given in adequate amounts the myeloid and lymphoid tissues can be made 
completely aplastic within three or four days; regenerative changes then 
begin, and after from fifteen days to three weeks these organs are com- 
pletely regenerated. As regeneration progresses the blood picture 
approaches normal. In the bone marrow the process of regeneration 
begins with the formation of small circumscribed cell groups and islands 
composed of large lymphocytes, granulocytes and erythroblasts. These 
islands increase in size and number and then fuse with each other, and 
the reticulum becomes filled with parenchymal elements. In the early 
stages the young cells predominate with myeloblasts and myelocytes, and 
in the later stages they become rare. The small lymphocytes and poly- 
blasts are most resistant to benzene and are found after the other cells 
disappear. 

The pathologic picture is characterized by petechial and ecchymotic 
hemorrhages throughout all the viscera; the spleen becomes atrophic 
with the destruction of the lymphocytic elements, and the parenchymatous 
organs and bone marrow become fatty. With profound anemia, leuko- 
penia and thrombopenia the bleeding time becomes increased, the blood 
clot fails to retract and the hemoglobin content is reduced. There is 
a decided lack of response to infection, symptomatically and experi- 
mentally (Winternitz and Hirschfelder, Camp and Baumgartner, and 
Kline and Winternitz). The studies of Horwitz and Drinker, Simonds 
and Jones and Hektoen have shown that there is a marked reduction 
in the thrombin-producing capacity, fibrinogen, lysins, precipitins and 
opsonins in the blood. 

In many respects thorium, radium and x-rays have an effect that is 
very similar to that of benzene. 

Di-Nitrophenol_—Unlike benzene, arsphenamine, bismuth and gold, 
di-nitrophenol does not produce any blood dyscrasia other than agranu- 
locytosis. In 1933 Tainter, Stockton and Cutting first called attention 
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to the use of this drug for the purpose of stimulating metabolism in 
the patient with hyperthyroidism and effecting loss of weight in the 
obese person. Its principal toxic effects are diaphoresis, hyperthermia, 
urticaria, angioneurotic edema, jaundice and nephritis ; and tachycardia, 
a fall in blood pressure, acidosis and stupor also have been noted. It 
has produced agranulocytosis in the cases reported by Hoffman, Butt 
and Hickey; Silver; Davidson and Shapiro, and Bohn. Again, idio- 
syncrasy to this drug was blamed. 

Aminopyrine.—After Kracke suggested in 1931 the possibility that 
aminopyrine or its derivates * are important in the etiology of agranu- 
locytosis, numerous reports (Watkins, Madison and Squier; Deversy ; 
Holten, Nielsen and Transb¢gl, Jorgensen; Costen; Barfred; Zin- 
ninger; Seemann; Andersen; Randall; Hoffman, Butt and Hickey; 
Laren; Rawls; Zinberg; Katzenstein and Wice; Benjamin and Bieder- 
man; Groen and Gelderman; Corelli; Fitz~-Hugh; Knudson; Moltke; 
Johnson ; Fisher ; Sturgis; Plum and others) have appeared in which the 


TaBLE 4.—Gathercoal Survey of Prescription Ingredients on the Basis of 
Ten Thousand Prescriptions * 











U. S. Pharmacopoeia 
and National 
Hallberg-Snow Charters Survey Formulary Survey 


Survey of 1907 of 1927 of 1931-1932 
Aminopyrine (U.S.P.)................ 2.8 36.3 135.8 
era star cadugsocctenccesiee 2.8 34.0 94.5 


* Published by the American Pharmaceutical Association, 1933. 





drug is accused. Patented in Germany in 1896, aminopyrine has been 
used for the past twenty-five years in America and very extensively 
during the past fifteen years. According to the Gathercoal Survey of 
Prescription Ingredients aminopyrine was prescribed by physicians 
almost sixteen times more frequently in 1926 than in 1907 and seventy 
times more frequently in 1931 and 1932 than in 1907. About 153 cases 
(Kracke and Parker) have been reported in which there was a history 
of its use. In only a very few of this number, however, had the con- 
dition been proved to be due to the pyrazolon drug. The importance 
of aminopyrine as a causative agent is illustrated by several facts. 
Experimentally, Madison and Squier produced agranulocytosis in a 
single rabbit given allonal (allylisopropyl barbituric acid with amino- 
pyrine); Miller observed a decrease or almost complete absence of 
granulocytes in the bone marrow following its use; and Climenko has 
shown that after administration to the rabbit of aminopyrine, antipyrine, 


3. According to Watkins the barbiturates and amytal have in rare instances 
been responsible for agranulocytosis. Neostibosan (an antimony compound) has 
also been blamed. 
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phenylhydrazine hydrochloride, catechol (pyrocatechin) and ortho- 
quinone the normal leukocyte response to nucleic acid is not evoked. 
Clinically, Madison and Squier, Plum, Benjamin and Biederman, Sturgis 
and others have reported cases in which the patients recovered from 
“aminopyrine agranulocytosis” and when small doses of aminopyrine 
were again administered the Schultz syndrome presented itself, some of 
the patients showing cutaneous reactions to the drug. When these 
patients ceased taking the drug an attack failed to recur. That 
aminopyrine can produce allergic phenomena is shown by the swelling of 
the eyelids, cheeks and lips, the blotches on the forehead and the backs 
of the hands, the malaise (Unger), the scrotal urticaria, the genital 
edema (Crohn) and the exacerbation of fixed eruptions, for which it 
may be responsible. The patch, intracutaneous and scratch tests give 
positive results for aminopyrine in certain rare cases (Meredith). 
These observations show that some persons possess an idiosyncrasy to 
aminopyrine. Also, some authors have expressed the belief that the 
striking incidence of agranulocytosis since 1922, its predominance in 
physicians, physician’s families, housewives, medical students, nurses, 
hospital orderlies, druggists and dentists and its occurrence at the time 
of catamenia are to be explained by the use of aminopyrine and allied 
drugs. By virtue of these data it has been urged that the use of 
aminopyrine should be restricted or that when the drug is employed there 
should be careful observation of the peripheral blood picture. 

That aminopyrine is only an occasional etiologic factor is supported 
by abundant experimental and clinical evidence. The attempt to produce 
agranulocytosis in the laboratory animal by the administration of amino- 
pyrine has, for the most part, been a complete failure. Schilling, 
Kracke, Fitz-Hugh and Comroe, Markson, Kunde and her associates and 
others have arrived at this conclusion. In an effort to investigate the 
effect of aminopyrine on the white blood cell and differential counts I 
undertook a study of 120 animals (guinea-pigs, rabbits and monkeys) 
over a period of eight months. Aminopyrine was given orally to one 
group in doses ranging from a fraction of a grain to 3 drachms 
(5.3 Gm.), daily, and blood cell and differential counts were taken 
daily. The symptoms were stupor, diarrhea and loss of weight. Many 
of the animals died of pneumonia, and some from aminopyrine poison- 
ing, but at no time was agranulocytosis observed. This work was repeated 
with subcutaneous, intraperitoneal and intravenous injections, but no 
change in the blood picture occurred. With another group an attempt 
was made to sensitize some of the animals that were treated, and these 
were given a one month rest period, after which the medication was 
again given, still without effect. Incidentally, huge doses of the drug 
were injected into a pregnant guinea-pig for one and one-half months, 
but the new-born guinea-pig and the mother both had normal blood 
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pictures. The next problem contended with was: Do severe anemia, 
damage to the bone marrow, starvation, chronic infection and toxemia, 
or cachexia, constitute the soil on which agranulocytosis develops when 
aminopyrine is administered? The animals in the first group in this 
series were bled daily until the red blood cell count fell to between 
1,500,000 and 2,000,000, and the red cells in the smear showed aniso- 
cytosis, poikilocytosis, and polychromasia. Despite this preparation the 
white blood cell count failed to fall as a result of prolonged administra- 
tion of the drug. Into the animals in the second group small quantities 
of benzene in olive oil were injected subcutaneously until severe 
neutropenia and anemia were produced. In most of the animals the 
white blood cell count fell to below 1,500. To one half of the animals 
in this group aminopyrine was given orally, and these animals showed, 
peculiarly enough, a more rapid rise in the white blood cell and 
polymorphonuclear differential counts than did the animals which were 
not given the drug. After the animals in the third group were starved 
for five days the drug was administered but without avail. In the 
animals in the fourth group broth cultures of B. subtilis, Str. viridans 
and suipestifer were injected subcutaneously, and one month later, with 
the infection still persisting, they were given heavy doses of aminopyrine 
orally for three weeks. The white blood cell counts were elevated during 
the period of aminopyrine treatment, and the differential counts showed 
a predominance of polymorphonuclears. Thus, administration of 
aminopyrine to guinea-pigs, rabbits and monkeys, both with and without 
preliminary anemia or injury of the bone marrow, failed to produce any 
appreciable granulocytopenia. 

Many clinicians see no cause for alarm. Schilling, Dennig and 
Zontscheff observed an aggregate group of 280 persons to whom 
aminopyrine was given daily for a period of a year, but no pernicious 
leukopenia was observed. Gordon has noted that the various psycho- 
pathic institutions in the country where this drug is used constantly do 
not report the disease; nor has Archibald Hoyne observed this com- 
plication in the severai contagious disease hospitals of Chicago where 
aminopyrine has been employed since 1929 as a more or less specific 
preparation for the therapy of measles. Custer has added that at the 
Philadelphia General Hospital, having a yearly admission of about 
30,000 patients, the approximate consumption of aminopyrine during 
1934 was 120,000 tablets; no agranulocytosis was noted in the 1,926 
autopsies performed during that year. Aminopyrine is extensively used 
and in prodigious quantities in the United States, yet the idiosyncrasy 
to it is exceedingly rare. 

Some investigators have given aminopyrine to patients suffering from 
acute agranulocytosis and have observed no untoward results. Jackson 
gave the drug to 3 patients, 2 of whom recovered and 1 died. Limarzi 
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and Murphy administered a total of 370 grains (24 Gm.) of aminopyrine 
to a patient during her fourth attack of acute agranulocytosis, and she 
survived. Marcus, similarly, gave doses of 2.5 Gm. of aminopyrine to 
a subject and continued the administration for twenty-one days through- 
out the course of illness, with no ill effects. At the March 1935 meeting 
of the German Congress of Internal Medicine, Naegeli, Dennig, Veil, 
Kissling, Neergaard and Schittenhelm said that they saw no reason for 
discrediting the drug. 

In the light of present evidence aminopyrine is to be respected, like 
arsphenamine and bismuth, as a useful medicament but also as one to 
which a rare patient may be sensitive. 


SUMMARY 


Agranulocytosis is a disease of multiple etiology. Its aspect is 
being altered daily, and the tests of persistent clinical observation and 
experimentation are essential to mold it into acceptable form. At 
present all that is known is that agranulocytosis is a relatively new 
disease, which is universally distributed but especially throughout the 
United States, Germany, Denmark, England, France and Italy; that it 
attacks chiefly women between the ages of 40 and 60; that its essential 
process is one of degeneration of the myeloid cells in the bone marrow, 
causing a failure to replace the dying neutrophils of the peripheral blood 
stream, resulting in complete absence of the neutrophils and inviting 
septicemia, which often proves fatal several days after the insult to the 
bone marrow ; that the “primary” form may be a result of infection, may 
be related to aplastic anemia or leukemia, may be a developmental defect 
or may be caused by vitamin deficiency or anaphylactic or endocrine 
factors, and that the “secondary” form develops from sepsis or in the 
rare person whose bone marrow is idiosyncratic to arsphenamine, bis- 
muth, gold, di-nitrophenol, aminopyrine, barbital and amytal medication. 
Greater intimacy with’ this disease will undoubtedly reveal fewer and 
fewer cases of idiopathic or primary origin. 


BIBLIOGRAPHY 


Abrahams, A.: Lancet 1:1068, 1933. 

Achard, C.; Coste, F., and Cahen, R.: Bull. et mém. Soc. méd. d. hdp. de Paris 
48:547, 1932. 

Alagna, G.: Cultura med. mod. 5:219, 1926. 

Ameuille and Braillon: Bull. et mém. Soc. méd. d. hop. de Paris 48:1627, 1932. 

Amolsch, A. L., and Stellhorn, C. E.: J. Detroit Coll. Med. & Surg. 1:3, 1931. 

Andersen, M. Sigaard: Ugesk. f. leger 96:237, 1934. 

Aubertin, C., and Lévy, R.: Arch. d. mal. du coeur 21:369, 1928: Ann. de méd. 
27:151, 1930. 

——and others: Bull. et mém. Soc. méd. d. hép. de Paris 53:678, 1929. 

Babbitt, J. A., and Fitz-Hugh, T., Jr.: Arch. Otolaryng. 12:439, 1930. 





STENN—AGRANULOCYTOSIS 


Baldridge, C. W., and Needles, R. J.: Am. J. M. Sc. 181:533, 1931. 

Baltzer, H.: Virchows Arch. f. path. Anat, 262:681, 1926. 

Bantz, R.: Med. Klin. 19:1667, 1923; Miinchen. med. Wchnschr. 72:1200, 1925. 

Barfred, A.: Ugesk. f. leger 97:9, 1935. 

Beck, Regina C.: Arch. Int. Med. 52:239, 1933; Am. J. Clin. Path. 4:189, 1934. 

Benhamou, E.: Ann. de méd. 27:165, 1930. 

Benjamin, J. E., and Biederman, J. B.: J. A. M. A. 108:161, 1934. 

Blumenau, M.: Deutsche med. Wchnschr. 22:416, 1896. 

Blumer, G.: Am. J. M. Sc. 179:11, 1930. 

Bock, H. E., and Wiede, K.: Folia haemat. 42:7, 1930. 

Bohn, S. S.: J. A. M. A. 103:249, 1934. 

Brogsitter, A. M., and von Kress, H.: Virchows Arch. f. path. Anat. 276:768, 
1930. 

Bromberg, L., and Murphy, P.: J. A. M. A. 92:1266, 1929. 

Brown, P. K., and Ophiils, W.: Am. Med. 3:649, 1902. 

Buck, R. W.: J. A. M. A. 93:1468, 1929. 

Burcky, F. W.: Illinois M. J. 67:59, 1935. 

Cabot, R. C.: Clinical Examination of the Blood, New York, William Wood & 
Company, 1909; New England J. Med. 204:34, 1931. 

Camp, W. E., and Baumgartner, E. A.: J. Exper. Med. 22:174, 1915. 

Cannon, A. B.: South. M. J. 20:141, 1927. 

Chauveau, C.: Histoire des maladies du pharynx, Paris, J. B. Bailliére et fils, 
1902. 

Climenko, D. R.: Proc. Soc. Exper. Biol. & Med. 32:823, 1935. 

Cole, H. N., and others: J. A. M. A. 97:897, 1931. 

Conner, H. M.; Margolis, H. M.; Birkeland, I. W., and Sharp, J. E.: Arch. Int. 
Med. 49:123, 1932. 

Corey, E. L., and Britton, S. W.: Am. J. Physiol. 102:699, 1932. 

Costen, J. B.: Ann. Otol., Rhin. & Laryng. 42:372, 1933. 

Feer, W.: Schweiz. med. Wchnschr. 56:551, 1926. 

Fernie, W. T.: Lancet 1:609, 1859. 

Fiessinger, N.: Sang §:323, 1931. 

Fitz-Hugh, T., Jr.: Ann. Int. Med. 8:148, 1934. 

——and Comroe, B. I.: Am. J. M. Sc. 185:552, 1933. 

Flandin, C.: Bull. et mém. Soc. méd. d. hép. de Paris 50:1459, 1926. 

——and others: ibid. 49:556, 1933. 

Fondé, E. C., and Fondé, G. H.: J. M. A. Alabama $:375, 1934. 

Fourcade: Accidents from Gold Therapy, Thése de Montpellier, 1930. 

Fried, B. M., and Dameshek, W.: Arch. Int. Med. 49:94, 1932. 

Friedemann, U.: Med. Klin. 19:1357, 1923. 

——and Elkeles, A.: Deutsche med. Wchnschr. 56:947, 1930. 

Gamma, C.: Policlinico (sez. med.) 33:517, 1926. 

Garrod, L. P., and Williams, R. H.: Lancet 1:469, 1931. 

Gheorghiewsky: Ann. Inst. Pasteur 13:298, 1899. 

Gordon, W. H.: Ann. Int. Med. 3:1008, 1930. 

Groen, J., and Gelderman, C. J.: Nederl. tijdschr. v. geneesk. 78:3444, 1934. 

Guttman, M. J.: Deutsche med. Wchnschr. 80:562, 1933. 

Hamilton, A.: Arch. Path. 11:434, 1931. 

Hansen, Preben: Ugesk. f. leger 96:431, 1934. 

Hanzlik, Paul: J. Am. Dent. A. 22:487, 1935. 

Hare, R. A., and Childrey, J. H.: J. A. M. A. 98:2277, 1932. 

Harkins, H. N.: Arch. Int. Med. 47:408, 1931; J. A. M. A. 90:1132, 1932. 











928 ARCHIVES OF PATHOLOGY 


Harris, W. H., and Schattenberg, H. J.: Proc. Soc. Exper. Biol. & Med. 31:843 
and 847, 1934. 

Hart, V. K.: Laryngoscope 37:357 and 798, 1927. 

Hektoen, L.: J. Infect. Dis. 19:69, 1916. 

Hill, H. P.: California & West. Med. 25:609, 1926 

Hirsch, C.: Miinchen. med. Wchnschr. 74:762, 1927. 

Hoffman, A. M.; Butt, E. M., and Hickey, N. G.: J. A. M. A. 102:1213, 1934. 

Holten, C.; Nielsen, H. E., and Transbgl, E.: Ugesk. f. leger 96:1162, 1934. 

Hubble, R.: Lancet 2:113, 1933. 

Hueber, W.: Frankfurt. Ztschr. f. Path. 40:312, 1930. 

Hueper, W. C.: Arch. Int. Med. 42:893, 1928. 

——and Garrison, L. E.: S. Clin. North America 10:407, 1930. 

——and O’Connor, D.: Laryngoscope 38:679, 1928. 

Hunter, R. J.: Laryngoscope 36:348, 1926. 

Jackson, H., Jr.: Tr. Chicago Path. Soc. 12:360, 1927; Am. J. M. Sc. 188:482, 
1934, 

——Merrill, D., and Duane, M.: New England J. Med. 210:175, 1934. 

——and Parker, F., Jr.: ibid. 212:137, 1935. 

Jacob and Douady: Bull. et mém. Soc. méd. d. hép. de Paris 54:798, 1930. 

Jacobsen, E., and Abel, W.: Canad. M. A. J. 22:814, 1930. 

Jacquelin, A., and Allanic, A.: Bull. et mém. Soc. méd. d. hép. de Paris 48:539, 
1932. 

Jaffé, R. H.: Miinchen. med. Wchnschr. 73:186, 1926; Arch. Path. 16:611, 1933. 

Jauneau: Accidents from Gold Medication, Thése de Paris, 1931. 

Johnson, W. M.: J. A. M. A. 108:1299, 1934. 

Jorgensen, H. P.: Ugesk. f. leger 96:225, 1934. 

Kastlin, G. J.: Am. J. M. Se. 178:799, 1927. 

Kindler, W.: Monatschr. f. Ohrenh. 9:637, 1926. 

Knudson, O.: Ugesk. f. leger 96:913, 1934. 

Kommerell, B.: Med. Klin. 25:1816, 1929. 

Kracke, R. R.: Am. J. Clin. Path. 1:385, 1931; 2:11, 1932; South. M. J. 25:448, 
1932; U. S. Nav. M. Bull. 30:16, 1932. 

——and Parker, F. P.: J. Lab. & Clin. Med. 19:799, 1934; Am. J. Clin. Path. 
4:453, 1934. 

Laren, Borge: Ugesk. f. leger 96:430, 1934. 

Lauter: Med. Klin. 20:1324, 1924. 

Leon, A.: Deutsches Arch. f. klin. Med. 143:118, 1923. 

Leredde, E.: Rev. gén. de clin. et de thérap. 33:33, 1919. 

Lescher, F. G., and Hubble, D.: Quart. J. Med. 1:425, 1932. 

Licht, H., and Hartmann, E.: Deutsche med. Wchnschr. §1:1518, 1925. 

Lichtenstein, A.: Acta med. Scandinav., supp. 49, 1932. 

Linthicum, F. A.: Ann. Otol., Rhin. & Laryng. 36:1093, 1927. 

Loveman, A. B.: Ann. Int. Med. 5:1238, 1932; J. A. M. A. 102:97, 1934. 

Lovett, B. R.: J. A. M. A. 83:1498, 1924. 

McCord, C. P.: J. A. M. A. 93:280, 1929. 

Mackenzie, Morell: Diseases of the Pharynx, Larynx, and Trachea, London, 
J. & A. Churchill, Ltd., 1880. 

Madison, F. W., and Squier, T. L.: J. A. M. A. 102:755, 1934; J. Allergy 6:15, 
1934. 

Marchand, F.: Deutsches Arch. f. klin. Med. 110:359, 1913. 

Masserman, J. H., and Goldsmith, H.: J. A. M. A. 102:523, 1934. 

Maurin, M. E.: Arch. gén. de méd. 24:30, 1889. 





STENN—AGRANULOCYTOSIS 


Meredith, F. L.: J. A. M. A. 1062:2099, 1934. 

Merrill, T. C.: Rhode Island M. J. 14:27, 1931. 

Mettier, S. R., and Olsan, H. T.: Ann. Int. Med. 6:855, 1933. 

Meyer, Francis: Am. J. Nursing 34:345, 1934. 

Meyer, O. O., and Thewlis, E. W.: J. Clin. Investigation 13:437, 1934. 

Miller, D. K.: Science 80:320, 1934. 

——and Rhoads, C. P.: J. Exper. Med. 61:173, 1935. 

Miloslavich, E. L., and Murphy, F. D.: Am. J. Clin. Path. 1:33, 1931. 

Mouquin and Fleury: Bull. et mém. Soc. méd. d. hép. de Paris 53:693, 1929. 

Mouzon, J.: Presse méd. 34:1269, 1926. 

Naegeli, O.: Blutkrankheiten und Blutdiagnostik, ed. 5, Berlin, Julius Springer, 
1931. 

Osgood, E. E.: Northwest Med. 31:5, 1932. 

Pelnat: Casop. lék. Gesk. 68:1653, 1924. 

Pepper, O. H. P.: J. A. M. A. 97: 1100, 1931; California & West. Med. 35:82, 
1931. 

Petri, E.: Deutsche med. Wchnschr. 50:1017, 1924. 

Piersol, G. M., and Steinfield, E.: Arch. Int. Med. 49:578, 1932. 

Piette, E. C.: J. A. M. A. 84:1415, 1925. 

Plum, P.: Ugesk. f. leger 95:169, 1934; 96:913, 1934; Lancet 1:14, 1935. 

Pouzin-Malegue: Bull. et mém. Soc. méd. d. hdp. de Paris 52:1786, 1928. 

Randall, C. L.: J. A. M. A. 102:1137, 1934. 

Rawls, W. B.: Am. J. M. Sc. 187:837, 1934. 

Reznikoff, P.: J. Clin. Investigation 6:16, 1928; 9:381, 1930; J. A. M. A. 102: 
2183, 1934. 

Ridpath, R. P.: Arch. Otolaryng. 20:765, 1934. 

Roberts, S. R., and Kracke, R. R.: J. A. M. A. 95:780, 1930; Ann. Int. Med. 
5:40, 1931; 8:129, 1934. 

Roch, M., and Mozer, J.: Presse méd. 34:1171, 1926. 

Rose, E., and Houser, K. M.: Arch. Int. Med. 43:533, 1929. 

Rosenthal, N.: Am. J. Clin. Path. 1:7, 1931. 

Rotter, W.: Virchows Arch. f. path. Anat. 258:17, 1925. 

Rutledge, B. H.; Hansen-Preuss, O. C., and Thayer, W. S.: Bull. Johns Hop- 
kins Hosp. 46:369, 1930. 

Sabin, F. R.: Physiol. Rev. 8:191, 1928. 

Schilling, V.: The Blood Picture, ed. 7, St. Louis, C. V. Mosby Company, 1929. 

Schultz, W.: Deutsche med. Wchnschr. 48:1495, 1922; Die akuten Erkrankungen 
der Gaumenmandeln, Berlin, Julius Springer, 1925; Miinchen. med. Wchnschr. 
75:1667, 1928; Therap. d. Gegenw. 72:481, 1931; 75:152, 1934. 

——and Jacobowitz, L.: Med. Klin. 21:1642, 1925. 

Schur, H.: Med. Klin. 30:504, 1934. 

Schwartz, E.: Wien. klin. Wchnschr. 17:806, 1904. 

Seemann, H.: Ugesk. f. leger 96:241, 1934. 

Selling, L.: Bull. Johns Hopkins Hosp. 21:33, 1910; Beitr. z. path. Anat. u. z. 
allg. Path. 51:576, 1911; Johns Hopkins Hosp. Rep. 17:83, 1916. 

Senator, H.: Berl. klin. Wcehnschr. 25:77, 1881; Miinchen. med. Wcehnschr. 
35:47, 1888. 

Sézary, A., and Boucher, G.: Bull. et mém. Soc. méd. d. hop. de Paris 47:1795, 
1931. 

Silver, S.: J. A. M. A. 108:1058, 1934. 

Simonds, J. P., and Jones, H. M.: J. M. Research 33:197, 1916. 

Skiles, J. H.: J. A. M. A. 84:364, 1925. 











930 ARCHIVES OF PATHOLOGY 


Stellhorn, C. E., and Amolsch, A. L.: J. Michigan M. Soc. 30:743, 1931. 

Stenn, Frederic: Am. J. Surg. 27:558, 1935; J. Lab. & Clin. Med. 20:1150, 1935. 

Stillman, R. G.: M. Clin. North America 12:805, 1928. 

Stone, C. H., and Margolis, J.: J. A. M. A. 103:1933, 1934. ’ 

Strasser, U.: Wien. klin. Wchnschr. 45:548, 1932; Wien. Arch. f. inn. Med. 
25: 387, 1934. 

Strumia, Max M.: Am. J. M. Sc. 187:826, 1934. 

Sturgis, C. C.: Science 81:367, 1935. 

Tainter, M. L.; Stockton, A. B., and Cutting, W. C.: J. A. M. A. 101:1472, 1933. 

Thompson, W. P.: New England J. Med. 210:176, 1934. 

Trousseau, A.: Clinique médicale de l’H6tel-Dieu de Paris, Paris, J. B. Bailliére 
et fils, 1865, p. 324. 

Turk, Wilhelm: Wien. klin. Wchnschr. 20:157, 1907. 

Turley, L. A., and Shoemaker, H. A.: J. Oklahoma M. A. 23:405, 1930. 

Uffenorde, H.: Virchows Arch. f. path. Anat. 287:555, 1932. 

Unger, L.: J. Allergy 3:76, 1931. 

Videbech, H.: Hospitalstid. 76:535, 1933. 

Watkins, C. H.: Proc. Staff Meet., Mayo Clin. 8:713, 1933. 

Weihmuller, J.: Rev. méd. del Rosario 17:276, 1927. 

Weiskotten, H. G.: Am. J. Path. 6:183, 1930. 

——and Steensland, H. S.: ibid. 39:485, 1919. 

—Schwartz, S. C., and Steensland, H. S.: J. M. Research 33:127, 1915; 35:63, 
1916. 

Weiss, J.: Wien. Arch. f. inn. Med. 15:207, 1928. 

Wells, C. W.: J. Infect. Dis. 20:219, 1917. 

Winternitz, M. C., and Hirschfelder, A. D.: J. Exper. Med. 17:657, 1913. 

Wolff, E.: Folia haemat. 44:38, 1931. 

Zadek, I.: Med. Klin. 21:688, 1925. 

Zetterqvist, A.: Acta med. Scandinav. 67:172, 1927. 

Zikowsky, J.: Wien. klin. Wchnschr. 40:1420, 1927. 

Zinberg, I. S.; Katzenstein, L., and Wice, L. E.: J. A. M. A. 102:2098, 1934. 

Zinninger, P.: J. A. M. A. 102:518 and 1420, 1934. 








Notes and News 


University News, Promotions, Resignations, Appointments, Deaths exc. 
—In Georgetown University, Washington, D. C., Vincent J. Dardinski, associate 
professor of pathology and parasitology, has been appointed professor of anatomy. 

N. S. Conant has been appointed associate professor of bacteriology at Duke 
University. 

Paul Kimmelstien has been appointed associate in pathology in the University 
of Pittsburgh. 

In the College of Medical Evangelists, Loma Linda, Calif., Albert Brown has 
been appointed instructor in pathology. 

John I. Fanz, professor of pathology, bacteriology and hygiene in Temple 
University, Philadelphia, died Aug. 26, 1935. He was 44 years old. 

Konrad E. Birkhaug, from 1925 to 1932 associate professor of bacteriology at 
the School of Medicine and Dentistry of the University of Rochester and for the 
past three years a member of the Institut Pasteur at Paris, now occupies the 
chair of experimental medicine at Michelsen Institute for Scientific Investigations, 
Bergen, Norway. 

Frederick Robert Zeit, professor of pathology in the medical school of North- 
western University, Chicago, has died at the age of 71 years. 


Society News.—The Georgia Association of Pathologists was organized 
Oct. 29, 1935, with seventeen charter members. The headquarters of the associa- 
tion will be in Atlanta. The officers are Everett L. Bishop, president; R. R. 
Kracke, vice-president, and T. F. Sellers, secretary-treasurer. Meetings will be 
held monthly. 

The Pacific Northwest Society of Pathologists has been organized with the 
following officers: F. R. Menne, president; O. H. Nickson, vice-president; T. D. 
Robertson, secretary-treasurer. 


Wisconsin Law on Blood Tests.—This law follows the New York State 
law on blood tests and provides that in cases of disputed paternity the court may 
order “blood tests to determine whether or not the defendant can be excluded as 
being the father of the child.” These tests may be made by “duly qualified phy- 
sicians” and by “other duly qualified persons.” 


Grants in Aid.—The next meeting of the Committee on Grants-in-Aid of the 
National Research Council will be held in March 1936. Applications for grants 
must be on file with the secretary, Clarence J. West, 2101 Constitution Avenue, 
Washington, D. C., not later than February 15 next. 

The next meeting of the Committee on Scientific Research of the American 
Medical Association for the consideration of applications for grants will be held 
early in February 1936. Applications should be addressed to the committee at 
535 North Dearborn Street, Chicago. 














Obituaries 


CHARLES NORRIS 
1867-1935 


Charles Norris was born in Hoboken, N. J., on Dec. 4, 1867. He 
died in New York on Sept. 11, 1935. He attended Cutler’s school in 
New York, obtained his collegiate degree from the Sheffield Scientific 
School of Yale University in 1888 and graduated from the College of 
Physicians and Surgeons, New York, in 1892. A two year internship 
at the Roosevelt Hospital followed. Here he came under the influence 
of Francis Delafield, one of the earlier American masters of pathology 
and an outstanding clinician of his time. 
Following two years at Gottingen and Vienna, Dr. Norris entered 
i the department of pathology of the College of Physicians and Surgeons 
of Columbia University. Here, under the direction of T. Mitchell 
Prudden, he carried out investigations in pathology, bacteriology and 
toxicology. In 1899 he became instructor in pathology at Cornell, but 
in 1902 he returned to the teaching staff of Columbia. 

In 1904 Dr. Norris gave up his full time academic career to become 
director of laboratories at the Bellevue Hospital. Here his talent for 
the organization and direction of scientific work, which was to become 
valuable to his community and to forensic medicine at large in his future 
hi career, had an opportunity for development. 

The consolidation of its constituent parts into the greater city of 
New York led to intolerable conditions in the coroner’s office. To the 
faulty functioning inherent in this office everywhere were added abuses 
and graft because a number of elective coroners, parts of whose juris- 
dictions had entered into the metropolitan consolidation, held 
authority in the greater city. In 1915 the state legislature abolished 
the office of coroner in the city of New York and replaced the divided 
authority of a number of coroners by that of a single office of chief 
medical examiner. This change was to become effective on Jan. 1, 1918. 
In the interval, as the result of a comprehensive civil service examina- 
tion conducted by a special committee of the outstanding pathologists 
of the city of New York, Dr. Norris was appointed the first chief 
medical examiner. This office he held until his death. 

It was as chief medical examiner that Dr. Norris did his most 
important work, and outstanding work it was in a hitherto neglected 
field of medicine in the United States. The medical examiner system 
had been in use in Boston since 1877, but in New York the problem 
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was a much more difficult one because of the larger field to be covered 
by a single office and of the greater volume of work. To this task of 
organization Dr. Norris at once bent his unusual ability along this line. 
The task was an especially difficult one, not only because an entirely new 
type of governmental agency had to be developed but because many 
employees of the old coroner system, whose morals and morale had 
been contaminated by work under that system, had to be taken over. 
This factor impeded the work of the medical examiner for many years. 
How well the task of organization was accomplished becomes evident 
to any one who investigates the records, the record system and the 
work routine of the office. 

To excellent previous training in pathology and its allied sciences 
and to ability in organization Dr. Norris added other attributes that 
were important for the success of the new venture. The large amount 
of actual physical work that he did in the performance of necropsies 
was possible only for one of his large frame and powerful physique. 
His tact and sense of humor, both attributes of value at times in a 
democracy, soon made it possible for him to convince the politicians 
that the office of chief medical examiner was not just another political 
office run .by just another politician but an agency that tried to do 
important public work in a scientific manner. His imposing figure and 
his professional bearing made him an excellent expert witness, and his 
learning and experience, his unfailing good humor and the quizzical 
twinkle of his piercing eyes set under huge, shaggy brows put to rout 
the verbal pyrotechnics of bombastic cross-examining attorneys. The 
work of the chief medical examiner of the city of New York was soon 
accepted at its full value by police and prosecuting officials, courts, 
compensation boards and insurance companies. 

Dr. Norris was a kindly man. Being a kindly man he could be 
deeply hurt by unjust criticism. And being a kindly man he was deeply 
appreciative of the good opinion of his colleagues. Early in 1935 the 
New York Academy of Medicine awarded him its gold medal for 
scientific achievement and outstanding public service. In reply to a 
note congratulating him on this honor, I received a letter, written in 
Dr. Norris’ own characteristic angular chirography, brimming with 
enthusiasm and encouragement and sincere appreciation. 

Dr. Norris had been assistant professor of pathology in the medical 
school of Cornell University and professor of pathologic anatomy in 
the medical department of Fordham University. In 1933 he was made 
professor of forensic medicine in New York University and Bellevue 
Hospital Medical College. 

The place of Dr. Norris as chief medical examiner will be hard to 
fill. But his successor will find a firm foundation of work already 
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accomplished on which to build further. If and when the rest of the 
country replaces the antiquated coroner system by the more modern 
and scientific agency of the medical examiner, the medical examiner’s 
office of the city of New York will become the most fitting monument 
to the ability and memory of Charles Norris. 


Oscar T. SCHULTZ. 





Abstracts from Current Literature 


Pathologic Anatomy 


EFFECT OF PERITONEAL RESORPTION ON THE Liver. E. G. Lairp, Virchows Arch. f. 
path. Anat. 291:440, 1933. 


A variety of substances in solution were injected intraperitoneally into mice 
and rats, and their effects on the liver studied histologically, to test out the thesis 
that substances resorbed from the peritoneal cavity by the blood stream are carried 
directly to the liver. The chemicals used were potassium iodide, sodium iodide, 
iodoform, arsenic, yellow phosphorus, manganese chloride, and ortho and meta 
toluylendiamine. The dosages used were such as proved fatal in from twenty- 
four to forty-eight hours. At short intervals after injection the animals were 
killed and subjected to histologic examination. Within fifteen minutes to one 
hour after injection marked fatty change of the hepatic parenchyma was evident. 
This progressed to vacuolar degeneration of the hepatic cells. Intravenous injec- 
tion of the same chemicals had a much less marked effect on the liver. Ligation of 
the portal vein preceding intraperitoneal injection prevented or delayed the toxic 
action on the liver. The greater part of the injected potassium iodide was excreted 
in from three to six hours and of iodoform in from twenty-four to forty-five 
hours. The chemicals appeared in the bile within a short period after injection. 
It is suggested that intraperitoneal administration may be a valuable therapeutic 
procedure when a rapid and direct action on the liver is desired. 


O. T. Scmutrz. 


XANTHOMA OF THE HeEArt. K. Worrr, Virchows Arch. f. path. Anat. 293:472, 
1934, 


A man aged 62 years had had an acute rheumatic infection fifteen years before 
his death. Seven years before death signs of chronic cardiac embarrassment 
appeared. A month and a half previous to death the symptoms of acute endocarditis 
developed. Necropsy revealed a chronic stenosing aortic endocarditis, recent ulcera- 
tive endocarditis of the aortic and mitral valves with perforation into the right 
auricle, and carcinoma of the esophagus. Especial attention is directed to the pres- 
ence of groups of foam cells filled with cholesterol in the fatty tissue at the 
hilus of the kidney, in a mesenteric lymph node and in the heart, in which the 
right ventricular wall was most markedly involved. In the heart the foam cells 
occurred in areas of fibrosis in which there was more recent cellular proliferation. 
Wolff asks whether the xanthomatous condition and the valvular disease were 
separate and distinct processes or whether and in what manner the two processes 
were related to each other. His analysis leads him to conclude that the endo- 
carditis and the lipoid deposition were distinct processes, but that they had a 
sequential relation to each other. The acute valvular disease activated the older 
inflammatory areas in the myocardium. In the presence of hypercholesteremia, 
which was not established by antemortem chemical examination and which is 
tentatively ascribed to the esophageal carcinoma, cholesterol was deposited in the 
activated granulation tissue. He suggests that inflammation in the presence of ° 
disturbed cholesterol metabolism may be an essential factor in Hand’s (Schiiller- 
Christian) disease. O. T. Scnutrz. 


A Case or ConceniTaL Encepnacitis. H. Branpt, Virchows Arch. f. path. Anat. 
293:487, 1934. 


In 1866 Virchow applied the name “congenital encephalitis” to a condition in 
new-born infants and young children characterized by areas of fatty degeneration 
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and sclerosis in the brain. The cerebral condition may be associated with palsies, 
idiocy or Little’s disease. The cerebral lesion has in general been ascribed to 
trauma sustained during birth. In the case reported by Brandt, that of an infant 
who lived two days, the presence in the brain of areas of necrosis that had pro- 
gressed to calcification indicated that the factor causing the cerebral lesions had 
acted during intra-uterine life. This factor he suggests may have been a circulatory 
disturbance, possibly transient in its action. O. T. Scuutrz. 


HYPERPLASIA OF BRUNNER’S GLANDS. F. Feyrter, Virchows Arch. f. path. Anat. 

293:508, 1934. 

As a result of the careful examination of the duodenums of 2,800 subjects 
Feyrter recognizes and describes three forms of benign hyperplasia of Brunner’s 
glands: diffuse and nodose hyperplasia, circumscribed nodular hyperplasia with 
single or multiple nodules, and adenoma. The first two forms were observed in 
0.85 per cent of the cases studied. Circumscribed benign adenoma is more rare 
and was observed in 0.12 per cent. There was a significant but not absolute corre- 
lation between chronic renal damage and hyperplasia of Brunner’s glands. This 
is ascribed to reactive hyperplasia following injury to glandular epithelium by 
excreted toxic substances. Adenomas are not the result of tissue misplacement. 
Previous investigators had noted hyperplasia of Brunner’s giands at the margin 
of duodenal ulcers; Wolff observed a similar process in the scars of healed ulcers. 

O. T. ScHvuttz. 


Assestosis Bopies. E. BemntKer, Virchows Arch. f. path. Anat. 293:527, 1934. 
P. J. Becer, ibid., p. 530. 


This is a rather hair-splitting and controversial reply and rebuttal called forth 
by a previous article of Beger. Beintker maintains that the silicic acid liberated 
from inspired asbestos particles evokes a connective tissue proliferation the locali- 
zation of which is different from that of the usuai form of silicosis. The asbestosis 
bodies are the result of a protective reaction; they are pathognomonic of asbestosis 
but have no bearing on the clinical manifestations of the process. Beger admits 
that the harmful action of asbestos is due to liberated silicic acid but insists that 
the process in asbestosis in itself is no different from that in other forms of silicosis. 
The asbestosis bodies increase the liberation of silicic acid and hence are an 
essential factor in the more severe clinical course and the greater degree of tissue 
reaction in asbestosis as compared with silicosis. When asbestosis bodies are not 
formed, asbestosis may run as benign a course as ordinary silicosis. 


O. T. ScHvuttz. 


PRIMARY TUBERCULOSIS OF THE EsopHacus. J. INcze, Virchows Arch. f. path. 
Anat. 293:540, 1934. 


Tuberculosis of the esophagus may occur as the result of implantation, and 
then it may be primary; of involvement by direct continuity from adjacent tuber- 
culous foci, or of hematogenous or lymphatic transport. The condition described 
by Incze was noted in a 10 year old idiot who had swallowed a solution of lye 
twenty months before death. Recovery was followed by stricture of the esophagus. 
Death was preceded by symptoms of tuberculous meningitis. Necropsy revealed a 
stricture of the esophagus at the lower level of the larynx and another at the level 
of the tracheal bifurcation. Between these the esophagus was dilated and was the 
site of caseous tuberculosis. Epithelium was absent in the tuberculous region. 
There was generalized miliary tuberculosis with no foci older than the esophageal 
lesion. The case is one of primary implantation tuberculosis in an esophagus 
scarred by the action of a caustic. O. T. Scnutrs. 
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ATHEROSCLEROSIS OF THE AORTA AS OBSERVED IN ONE THOUSAND NECROPSIES OF 
Persons Over Twenty YEARS oF Ace. E. Dormanns and E. EmMMINGER, 
Virchows Arch. f. path. Anat. 293:545, 1934. 


In this investigation the factors taken into account were: age by decades, sex, the 
degree of atherosclerosis of the various portions of the aorta (ascending portion, 
arch, descending portion and abdominal portion) and the degree of arteriosclerotic 
involvement of the mouths and of the peripheral portions of the coronary arteries. 
These data were analyzed separately for tuberculosis, carcinoma and syphilis, all 
other conditions being grouped together as controls. The incidence and severity 
of atherosclerosis was relatively slight in the ascending portion of the aorta, 
increased in the arch, decreased again in the descending portion, and again became 
more marked in the abdominal portion. Except for syphilis, the curves are much 
alike for the diseases studied and for the controls. In syphilis, involvement was 
marked as to both incidence and severity in the three thoracic portions of the 
aorta; it was somewhat less marked in the abdominal portion but above the level 
for tuberculosis and carcinoma and the controls. Severe atherosclerosis of the 
abdominal portion of the aorta was more frequent in women than in men, and 
coronary arteriosclerosis was more frequent in men. These differences in the 
sexes became more evident with advancing years up to the age of 70. Severe 
atherosclerosis was less frequent in cancerous persons than in the controls, the 
percentages for the various decades being higher for women than for men. 
Coronary sclerosis was relatively less frequent in the syphilitic group than in 
the others. In tuberculous persons the incidence of abdominal atherosclerosis 
was relatively lower and that of coronary sclerosis relatively higher. 


O. T. ScHvuLtTz. 


A MESENTERIC CyST WITH THE STRUCTURE OF AN EsopHacus. S. FLoperus, 
Virchows Arch. f. path. Anat. 293:608, 1934. 


A mesenteric cyst removed from a girl aged 11 years had a length after fixation 
of 7 cm. and a diameter of 2.5 cm. Its lumen was lined in greater part by multi- 
layered squamous epithelium like that of the esophagus. The epithelium rested 
on a thick muscularis. In places the lining was like intestinal mucosa, with single- 
layered columnar epithelium and crypts of Lieberkiihn. Groups of mucous glands 
were embedded in the wall. Floderus postulates an origin from pluripotent tissue 


separated from the entoderm in early embryonic life. O. T. Scuutrz 


HISTOLOGY OF THE PANCREAS IN NUTRITIONAL DISTURBANCES OF NURSLINGS. ST. 
MauresurcG, Virchows Arch. f. path. Anat. 293:682, 1934. 


Histologic examination of the pancreases of thirty nurslings dead of nutritional 
disturbances revealed no characteristic or specific changes. The interacinar tissue 
was edematous and relatively prominent as the result of passive congestion. 


O. T. ScHuttz. 


GYNECOMASTIA AND CIRRHOSIS OF THE Liver. M. Berconzi, Virchows Arch. f. 
path. Anat. 293:697, 1934. 


Reserving the term “gynecomastia” for diffuse non-neoplastic hypertrophy of 
the male mamma, Bergonzi notes that this condition is most often associated with 
cirrhosis of the liver, pulmonary tuberculosis, syphilis and tumor of the testis. 
From the Italian literature he has tabulated 101 examples of such association; 
many of the reports are clinical. Of 453 cases of gynecomastia recorded in the 
world’s literature 60 (13 per cent) showed the association with atrophic cirrhosis 
of the liver. The association was first fully discussed by Silvestrini in 1923; 
mammary hypertrophy in hepatic cirrhosis is known as Silvestrini’s sign. Bergonzi 
has previously reported 2 cases and reviewed the subject in an Italian monograph. 
In the present article he reports the findings in an additional case and discusses 
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the pathogenesis of gynecomastia in cirrhosis. The patient was a man aged 54 
years at the time of death. Symptoms of cirrhosis of the liver became evident 
two years before death. At about the same time loss of sexual power was noted; 
this progressed to complete impotence. The gross and microscopic observations 
may be summarized as follows: interlobular atrophic cirrhosis of the liver with 
hemosiderosis of the liver, spleen, pancreas, hypophysis, thyroid and testes; atrophy 
of the hypophysis with increased colloid content of the pars intermedia and basophilic 
infiltration of the posterior lobe; atrophy and tubular degeneration of the testes; 
slight hyperactivity of the thyroid; bilateral glandular mammary hypertrophy. 
The pathogenesis of gynecomastia in cirrhosis of the liver is ascribed by Bergonzi 
to endocrine dysfunction, especially of the testes and hypophysis. In support of 
this view of the endocrine feminizing effect of hepatic cirrhosis in the male he 
notes that the female type of pubic escutcheon is observed so frequently in cirrhosis 
as to be of diagnostic importance, and he himself has frequently noted atrophy and 
tubular degeneration of the testes in cirrhosis. That gynecomastia does not occur 
more often is probably due to an underlying constitutional factor which modifies the 


feminizing effect. O. T. ScHvttz. 


Hypatip Mores 1n Cattie. A. F. Forcer, Acta path. et microbiol. Scandinav., 
supp. 1934, p. 104. 


This disease in cattle is rare; only four cases have been reported previously. 
Folger discusses in detail five cases of his own, and concludes that in cattle 
so-called hydatid mole frequently develops as a hyperplasia of the connective tissue 
of the chorion with no involvement of the epithelial elements. The morphologic 
variations are summarized as follows: (1) a formation of villi with or without 
cysts; (2) polymorphous tissue-like nodules that develop possibly from certain 
intravascular proliferations; (3) a structure similar to the choriocarcinoma of 
human beings which apparently arises from hypertrophic villi in which cysts form. 
Folger calls attention to the associated occurrence in cattle of hydatid mole and 
teratoma. ‘ 


Immunology 


COMPLEMENT FIXATION AS RELATED TO RESISTANCE AND ALLERGY IN EXPERI- 
MENTAL TUBERCULOSIS. A. B. BAKer, Am. Rev. Tuberc. 31:54, 1935. 


In experimental work with tuberculosis vaccinated rabbits can be differen- 
tiated from nonvaccinated ones by the complement-fixation test. The titer of the 
antibody in vaccinated animals does not measure the existing allergy but appears 
to parallel the resistance of the animals to experimental tuberculosis. Antibody 
which has been produced by vaccination and which cannot be detected by the 
complement-fixation test is not destroyed but has left the circulation; it can be 
exfoliated by various stimuli. H. J. Corper. 


Tue DECOMPOSITION OF TUBERCULOPROTEIN, STARCH AND GELATIN BY Dw 
Grinpinc. C. H. Borssevain, Am. Rev. Tuberc. 31:542, 1935. 


Prolonged grinding of starch causes it to change first into erythrodextrin and 
then into achroodextrin. Prolonged grinding of gelatin changes it into a peptone- 
like compound that is very soluble in cold water and unable to form a gel even 
at icebox temperature. Defatted tubercle bacilli consist mainly of an insoluble 
compound of specific polysaccharide and tuberculoprotein. This compound can 
be broken up by prolonged grinding into water-soluble protein, peptone and poly- 
saccharide. Treatment with 4 per cent sodium hydroxide solution or boiling 
with dilute acid has the same effect. Water-soluble protein is hydrolyzed into 
peptone in dilute solutions. H. J. Corper. 
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A COMPARISON OF THE ANTIGENIC PROPERTIES OF DEFATTED TUBERCLE BACILLI 
AND Tuer Derivep Proterns. C. H. Borssevarin, Am. Rev. Tuberc. 31: 
547, 1935. 


Water-soluble proteins obtained from ground tubercle bacilli, from hydrolyzed 
bacilli and from filtered culture medium have the same tuberculin activity. 
Doses of from 1 to 40 mg. of defatted tubercle bacilli make guinea-pigs hyper- 
sensitive to 0.1 cc. of a 0.01 per cent solution of tuberculoprotein. The same 
doses of the insoluble residue obtained by grinding make guinea-pigs hypersensi- 
tive to 0.1 cc. of a 1 per cent solution. It was not possible to make guinea-pigs 
hypersensitive to a 1 per cent solution of tuberculoprotein by the injection of 
from 10 to 100 mg. of any water-soluble or alkali-soluble protein or peptone 
derived from the tubercle bacillus. H. J. Corper. 


Tetanus Toxin Not TRANSPORTED IN PERIPHERAL Nerves. J. J. Aset et al., 
Bull. Johns Hopkins Hosp. 56:84, 1935. 


We have presented many considerations and many facts in support of our 
belief that tetanus toxin and dyestuffs injected in an aqueous medium intra- 
neurally, subcutaneously, intramuscularly or intravenously are not carried in the 
axis-cylinders, the lymphatic vessels or the tissue spaces of peripheral motor 
nerves to the reacting cells of the central nervous system. We have also cited 
the recent investigations of anatomists who have traced the outflow of lymph 
from nerve trunks and have shown that it, like the lymph of other structures 
of the body, is added finally to the venous blood and not to the cerebrospinal 
fluid. We furthermore called attention to a series of investigations that were 
carried out by Abel and Abel and Turner in the years 1910 to 1914 in which it 
was conclusively shown that alkaloids and dyestuffs cannot be distributed 
throughout the body by any peripheral mechanism such as the “tissue spaces.” 


From THE AUTHORS’ SUMMARY. 


INTRADERMAL ANTISERUM Tests. L. Fosnay, J. Allergy 6:360, 1935. 


Intradermal tests with certain antiserums, e. g., antitularense, antibrucella, etc., 
may cause the typical reaction of sensitization in the allergic sense as well as— 
and this is a new observation—simple erythema with central edema and complete 
absence of urticaria in patients with the corresponding infection. The reaction 
is specific and unrelated to sensitization with the serum. The erythematous- 
edematous reaction may be useful as a diagnostic aid. Approximately 0.04 cc. 
of a 1:10 dilution of the antiserum should be injected intradermally. The 
reaction usually appears within a few minutes. 


THe OccurRENCE OF ANTIFIBRINOLYTIC PROPERTIES IN THE BLOOD oF PATIENTS 
witn Acute Hemotytic Streptococcus Inrections. W. S. Tixet, J. Clin. 
Investigation 14:276, 1935. 


A specific antisubstance directed against the fibrin-dissolving action of hemo- 
lytic streptococci was demonstrated in the blood of approximately 75 per cent of 
patients who recovered from acute streptococcic infections. The fibrin clot from 
the blood of patients who died of the infection was in no instance capable of 
inhibiting the bacterial fibrinolytic action. The antifibrinolytic response was 
demonstrable at the approximate time of recovery in some patients, and in others 
it was not detected until the second to fourth week of convalescence. Although 
there were exceptions, the specific response appeared during the course of ery- 
sipelas earlier than it did during that of any acute streptococcic infection of the 
upper respiratory tract. Antifibrinolytic resistance developed in twenty-eight 
patients. All of them recovered, and their convalescence was not interrupted by 
a reactivation of the streptococcic infection. Seventeen patients failed to acquire 
humoral antifibrinolytic properties. In seven of those included in this group the 
disease was self-limiting and convalescence uneventful, Of the remaining ten. 
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seven died and three had prolonged illnesses due to exacerbations of active strep- 
tococcic infection. In a few cases of active rheumatic fever and acute nephritis 
which were studied antifibrinolytic resistance was usually present. The response 
did not differ in its development from that which occurred in cases of acute 
streptococcic infection without the visceral involvements of rheumatic fever or 


acute nephritis. From THE AuTHoR’s SUMMARY. 


ANAPHYLAXIS WITH PoLLeN. C. BernsTEIN Jr. J. Exper. Med. 61:149, 1935. 


Guinea-pigs given intracutaneous and subcutaneous injections of relatively 
small amounts of an extract of the pollen of burweed marsh-elder did not show 
anaphylactic response to intravenous shock doses of this material three weeks 
later. Animals sensitized with horse serum before or at the time of the injec- 
tion of pollen extract could be shocked after an interval of three weeks with 
pollen extract alone. The possible rdle of this underlying sensitivity is discussed. 


From THE AuTHOR’s SUMMARY. 


HYPERSENSITIVENESS IN Docs ArtTeR EXPERIMENTAL PNrUMOcoccUS LOBAR 
Pneumonia. L. T. CoccesHa.t, J. Exper. Med. 61:235, 1935. 


The data derived from the investigations indicate that dogs do not acquire 
hypersensitivity to Pneumococcus as the result of experimental lobar pneumonia. 
This inference is based on the following findings: Fifteen dogs were given type I 
and type II pneumococcic lobar pneumonia and following recovery were tested 
for hypersensitiveness by means of intrabronchial and intracutaneous injections 
of the autolysate of the homologous type of Pneumococcus. Seven dogs had a 
pulmonary lesion discernible in the x-ray film at the site of the intrabronchial 
injection of the autolysate; three of these dogs were normal controls. No evi- 
dence of a positive skin reaction was found in any of the fifteen dogs, many of 
which received repeated infections and intradermal injections of the autolysate. 
Subsequent infections in the same animals were definitely milder than the initial 
infection. The infections following the intrapulmonary and cutaneous administra- 
tion of the autolysate were practically of the same intensity as the initial infection. 
The temperatures, pulse rates, white blood counts and differential blood pictures 
showed no significant variations following intrapulmonary injection of the auto- 
lysate. Tests for the acquisition of humoral immune bodies following the injec- 
tion of the autolysate and recovery from the experimental disease showed the 
presence of these substances in some dogs and their absence in others. Histologic 
study of the pulmonary lesions produced by the autolysate failed to reveal changes 
characteristic of an allergic reaction. However, the perivascular accumulations 
of large mononuclear cells: observed in the lesions of the dogs which recovered 
suggest a locally accelerated reactivity of the fixed tissue cells to the products 


of Pneumococcus. From THE AuTHorR’s SUMMARY. 


THE SEROLOGICAL DIFFERENTIATION OF HEMOLYTIC STREPTOCOCCI FROM PARTURIENT 
Women. R. C. Lancerrecp and R. Hare, J. Exper. Med. 61:335, 1935. 


The majority of the strains of hemolytic streptococci from puerperal uterine 
infections were identified serologically as members of the group A described by 
Lancefield. The majority of the strains isolated from the birth canals of women 
in whom the puerperium was afebrile were not members of group A. Two new 
serologic groups of hemolytic streptococci, F and G, are described. 


From THE AvuTHors’ CONCLUSION. 


Locat SxKinN Reactiviry to Bacrtus Tusercutosis. G. SHWARTZMAN, J. 
Exper. Med. 61:369, 1935. 


New toxic substances in certain tuberculin, old tuberculin and filtrates of 
Bacillus typhosus are described. These substances are capable of eliciting the 
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hemorrhagic necrosis characteristic of local skin reactivity provided heterologous 
bacterial filtrates of high potency are used for either the intradermal or the 
intravenous injection. The toxic substances apparently have no relationship to 
the tuberculin substances proper. The experiments with inactive preparations also 
demonstrate in rabbits a state of hypersensitiveness to tuberculin, old tuberculin 
and bacteria-free culture filtrates in the absence of tuberculous foci. The reac- 
tions are elicited provided the tissues are rendered vulnerable through contact 
with certain soluble bacterial factors capable of eliciting local skin reactivity to 
bacterial filtrates and provided the tuberculin or the tubercle bacillus culture filtrate 
is injected intravenously into immunized rabbits. 


From THE AutTHor’s SUMMARY. 


GRADING oF Locat Skin Reactivity To BAcTEeRIAL Fittrates. G. SHWARTZMAN, 
J. Exper. Med. 61:383, 1935. 


In this paper are described methods for grading local skin reactivity to bac- 
terial filtrates. The grading is accomplished by titration of the skin-preparatory 
factors and by studies ‘of the duration of the ensuing reactivity. It was found 
that the duration of reactivity depends on the mode of preparation of the filtrates 
and on the micro-organisms employed. Thus, it lasts for ninety-six hours with 
Meningococcus “agar washings” filtrates and for seventy-two hours with Bacillus 
typhosus “agar washings” filtrates; it disappears within forty-eight hours with B. 
typhosus tryptic digest broth culture filtrate and B. typhosus “agar washings” fil- 
trates previously heated in the Arnold sterilizer for twenty minutes. Comparative 
titrations of the preparation employed demonstrate that the duration of reactivity 
is in direct relationship to the reacting potency. It is also shown that the skin- 
preparatory potency of the filtrates and the duration of the ensuing local reac- 
tivity are not modified by cellular anaphylactic sensitization (Arthus’ phenomenon) 
to animal proteins. The exposure of tissues to the effect of certain soluble bacterial 
factors induces a high susceptibility to humoral toxic principles resulting from intra- 
vascular antigen-antibody interaction. From THE AuTHor’s SUMMARY. 


THe NEUTRALIZATION Test IN Potiomyetitis. J. R. Paut and J. D. Trask, 
J. Exper. Med. 61:447, 1935. 


The difference between two human and two passage strains of the virus of 
poliomyelitis when tested by this method amounted to about 25 per cent, and 
there was less power in normal adult serums to neutralize human than passage 
strains of virus. The difference between the two human strains amounted to 
15 per cent, and that between the two passage strains to 8 per cent, the last figure 
falling within the limits of the experimental error of the method. The extent 
to which these findings affect certain concepts with regard to the epidemiology 
of poliomyelitis based on neutralization experiments with passage strains cannot 
be determined from the data presented in this paper, except that they more or 
less confirm the view previously derived from such experiments that from 70 to 
95 per cent of normal urban adults possess in their blood a substance which 
neutralizes the virus in a given amount. However, certain other indications 
appear when the present results are supplemented by those previously obtained 
(Paul and Trask: J. Exper. Med. 56:319, 1932; 59:513, 1933). Primarily, the 
authors have found no relation between the clinical acquisition of poliomyelitis 
and the presence of a substance in the serum which neutralizes a passage strain 
of the virus. With a passage strain the results seem rather to bear a closer 
relationship to age than to illness. With a human strain results have been 
obtained in which there is some evidence, shown only in the juvenile group, that 
acquisition of the clinical disease is accompanied by the appearance of antiviral 


properties in the blood. From THE AuTHors’ SUMMARY. 
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THe Precipirin Reaction BETWEEN Type III Pneumococcus PoLysACCHARIDE 
AND THE Homotocous Antipopy. M. Hemevsercer and F. E. Kenpatt, 
J. Exper. Med. 61:559 and 563, 1935. 


The precipitin reaction between the specific polysaccharide of Pneumococcus 
type III and the homologous antibody formed in the horse can be accounted for 
quantitatively by assuming the chemical combination of the components in a 
bimolecular reaction, followed by a series of competing bimolecular reactions 
which depend on the relative proportions of the components. These reactions lead 
to the formation of larger and larger aggregates until precipitation ultimately 
occurs. The mathematical formulation of this theory on the basis of the law of 
mass action (Guldberg and Waage) is described. The derived expressions are 
shown to be in accord with the experimental findings, and the constants used in 
these expressions are shown to have definite significance. In spite of the wide 
variation in the properties of individual serums these expressions permit com- 
plete description of the behavior of an unknown serum with S III without an 
unduly burdensome number of analyses. The quantitative theory presented has 
been found applicable to other instances of the precipitin reaction, as will be 


shown in subsequent papers. From tHE AutHors’ SUMMARY. 


Locat Dispersion oF .INFEcTIOUS AGENTS AS A Factor IN ReEsISsTANcE. F. 
Duran-Reynats, J. Exper. Med. 61:617, 1935. 


Progressively decreasing quantities of bacteria of some twenty strains were 
utilized in experiments to determine the effect of dispensing the organisms in 
the rabbit’s skin through the agency of an extract of testicle or an invasive staphy- 
lococcus. The same experiment was made with six strains of filtrable viruses. 
When the organisms introduced were above a certain number or quantity (the 
minimal effective concentration) the bacterial lesions were enhanced by spread- 
ing; on the other hand, when the number was less than this the lesions were 
partially or totally suppressed. The virulence and the minimal effective con- 
centration were observed to be in inverse relationship. The lesions due to the 
filtrable viruses were enhanced by spreading even when the quantity of virus 
approached the minimal infective dose. This happened whether the virus caused 
severe or slight lesions. When Pneumococcus of the highly virulent type I was 
injected with the spreading factor into normal rabbits it yielded enhanced lesions 
even at practically the minimal infective dose; but when the resistance of the 
animal was raised with specific antiserum the lesions were totally suppressed 
owing to the dispersion of the bacteria. When such an experiment was repeated 
with a filtrable virus, that of vaccinia, no suppression took place as a result of the 


dispersion of the infective agent. From THE AUTHOR’s SUMMARY. 


Tue FIxaTION AND PROTECTION OF VIRUSES BY THE CELLS OF SUSCEPTIBLE 
Anrmats. P. Rous, P. D. McMaster and S. S. Hupack, J. Exper. Med. 61: 
657, 1935. 


Methods were developed for a study of the relations existing between viruses 
and living cells. It was found that the virus of vaccinia and the virus causing the 
infectious fibroma of rabbits (Shope) rapidly become fixed on tissue cells freed 
as individuals and submitted to the viruses in suspension. This happens whether 
the cells are alive or have been killed with heat or ultraviolet rays. The virus 
does not come away during agitation of the cells with Tyrode solution and repeated 
washings with large amounts of it. The exposure of cells carrying virus to 
neutralizing antiserum fails to affect the virus significantly if the cells are alive, 
whereas if they are dead the activity of the virus is nullified. Cells freed as 
individuals from tissue cultures of the virus of vaccinia and the Shope tumor carry 
these viruses in abundance through repeated washings and if living protect them 
from the influence of neutralizing serum, whereas killed cells exert no such pro- 
tection. The findings appear to throw light on the way in which viruses gain a 
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foothold in the host, and they suggest reasons for the persistence of some viruses 
in animals that have recovered and for the unsatisfactory results of serum therapy 
instituted during the course of virus diseases. The virus causing the Shope 
fibroma has been successfully maintained in cultures of the growth. It is closely 
associated with the cells, almost none being present in the culture fluid. Certain 
of its other attributes have been determined. The virus of vaccinia greatly damages 
the cells of cultures of rabbit embryo in which it is under propagation. 


From THE AutTHorS’ SUMMARY. 


Tue Type I Mentncococcus Speciric Susstance. H. W. Scnerp and G. Rakg, 
J. Exper. Med. 61:753, 1935. 


This substance has been isolated and purified. It appears to be a sodium salt of 
a polysaccharide acid. From THE AuTHorS’ SUMMARY. 


THE FoRMATION OF AGGLUTININS WITHIN LympH Nopes. P. D. McMaster and 
S. S. Hupacx, J. Exper. Med. 61:783, 1935. 


Agglutinins are formed within the draining lymph nodes of mice following intra- 
dermal injections of killed cultures of micro-organisms. 


From THe AutuHors’ SUMMARY. 


CONCENTRATION OF ANTIBODY IN IMMUNE SERUM. JoHN H. Hanks, J. Immunol. 
28:95, 1935. 


A gelatinized solution of antigen furnishes a practical means of determining 
the antibody content of both weak and strong antiserums. The titer of as little as 
0.03 cc. of serum can be determined by allowing an optimal amount of antigen to 
diffuse into increasing dilutions of the antiserums and reading the dilution in the 
last tube in which a ring is visible on the upper layer of the gelatinized antigen. 


EL1zaBETH McBroom. 


Tue MECHANISM OF THE TUBERCULIN Reaction. J. H. Hanks, J. Immunol. 28: 
105, 1935. 


If a foreign protein (egg-white, horse serum) is injected into a tuberculous 
lesion of a guinea-pig or into an apparently normal testicle adjacent to an infected 
testicle there develops a specific cutaneous hypersensitiveness like that character- 
istic of the tuberculin reaction. A possible approach to the mechanism of the 
tuberculin reaction is suggested by this variation in the type of response to a 
foreign protein of an animal receiving an injection of the protein at the site of a 


tuberculous lesion. ELIzABETH McBroom. 


HYPERSENSITIVENESS AND IMMUNITY TO ForEIGN Proterns. F. H. Teale, J. 
Immunol. 28:161, 1935. 


Hypersensitiveness is due to that state of the tissues in which they cannot deal 
with specific antigen even when it is completely saturated with the homologous 
antibody. In immunity the tissues are increasingly capable of dealing with the 
antigen as the degree of immunity increases; the circulating antibody is of little 
moment. The greater amount of circulating antibody is not the main difference in 
the states of increasing immunity to the protein in question. In order to produce 
passive hypersensitiveness definite amounts of antibody are necessary; the amounts 
vary with the antigen against which the antibody is specific, again showing that 
the titer of the antibody in vitro is no exact measure of its effectiveness in the 
body. There is no special antibody causing hypersensitiveness; the antibody 
seems to be related to the ordinary lytic or precipitating one. These results again 
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show the preeminence of the state of the tissues in regard to immunity, of their 
capability of dealing effectively with the antigen, and the negligible part played 
by the circulating antibody as such. From THE AutHor’s CoNCLUSIONS. 


Tue PuoropyNAMiIc Errect oF METHYLENE BLUE ON TETANUS ToxIN. K. M. 
Lippert, J. Immunol. 28:193, 1935. 


The toxic properties in a filtered broth culture of Clostridium tetani are rapidly 
diminished by the photodynamic action of methylthionine chloride (methylene blue) 
in certain concentrations. The inactivation of the tetanus toxin in the presence of 
dilute solutions of methylthionine chloride is more marked after exposure of the 
mixture to light for one hour than after shorter intervals of time. The antigenic 
property could not be demonstrated in tetanus toxin after partial destruction of 
its toxicity by exposure to light in the presence of dilute solutions of methylthionine 
chloride. An optimum concentration of this drug for the inactivation of the 
toxin by light is demonstrated. In the concentration used it does not inhibit the 


effect of the toxin in vivo. From tHe AutHor’s SUMMARY. 


A QUANTITATIVE StupyY oF SERUM PRECIPITIN IN ANAPHYLAXIS IN THE RABBIT. 
C. Jackson, J. Immunol. 28:225, 1935. 


A high titer of precipitin for ovalbumin is not a guarantee that an animal can 
be fatally shocked by an injection of ovalbumin. The amount of ovalbumin neces- 
sary to produce shock does not bear a constant relationship to the titer of the 
precipitin. The highest percentage of deaths from shock occurred among female 
rabbits, the majority of these being pregnant at the time of the experiment. 


ELIzABETH McBroom. 


Are Antrisopy Actions Due To SEPARATE ANTIBODIES? F. H. TEA.E, J. Immunol. 
28:241, 1935. 


Different manifestations of antibody activity are not due to the activity of the 
same immune substance acting differently under different physical conditions, etc., 
but are due to the activity of different antibodies. This can be shown by the 
difference in their development, by the observation that in some cases the agglutinin 
can be adsorbed, leaving the protective power of the antiserum intact, and by 
the fact that heat at 65 C. destroys the protective power and leaves the agglutinin 
uninjured. Attention has also been drawn to the fact that a serum may have a 
high titer of agglutinin and yet have no protective power and vice versa. 


THE ROLE OF PRECIPITIN IN THE REMOVAL OF INTRAVENOUSLY INJECTED ANTIGEN. 
J. T. Cutsertson, J. Immunol. 28:279, 1935. 


Rabbits immunized against horse serum can dispose of horse serum injected 
intravenously more readily than can normal rabbits. Immune rabbits with circulat- 
ing precipitin are somewhat better able to dispose of horse serum injected 
intravenously than are immune rabbits which have been permitted to rest until 
circulating precipitin has disappeared. Crystallized egg albumin injected intra- 
venously in small amounts into specifically immunized rabbits cannot be detected 
in the circulation after its injection. The precipitin content of the serum of these 
animals is diminished following the injection of the antigen into the blood stream. 
It appears likely that the antibody both in the circulation and in the fixed tissues 
unites with the antigen introduced into the circulation. The quantity of antibody 
immediately available for such union is evidently much less in the fixed tissues than 
in the blood, the amount in the tissues being usually not over 25 to 50 per cent 
of that in the blood. When an amount of antigen significantly greater (by from 
25 to 50 per cent) than that calculated to neutralize the circulating antibody is 
introduced all of the immediately available antibody is removed from the circulation 
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and from the fixed tissues and antigen can be detected in the blood. The amount 
of circulating precipitin against crystallized egg albumin is not significantly altered 
by the injection of numerous nonspecific substances into the circulation. 


From THE AuTHorR’s CONCLUSIONS. 


AN IMMUNOLOGICAL StuDY OF THE EFFects oF INTENSE SOUND VIBRATIONS ON 
Ecc Avtsumin. E. W. Friosporr and L. A. Cuampers, J. Immunol. 28:297, 
1935, 


The coagulum produced by sonic irradiation of a solution of egg albumin has 
a much decreased antigenic activity and an altered specificity. The altered spe- 
cificity of the coagulum is similar to the specificity of albumin denatured in other 
ways. The soluble fraction remaining after sonic irradiation is unaltered immuno- 
logically. Prolonged irradiation increases the amount of coagulum produced and 
then redisperses it into an opalescent sol of the same altered serologic specificity. 
Very prolonged irradiation decreases the amounts of both serologically native and 
altered proteins. Excellent agreement with respect both to antigenic activity and 
specificity was observed in the results with the Arthus phenomenon, the intradermal 
tests and the precipitin reactions. In some cases the intradermal test was some- 
what more delicate than the precipitin reaction. 

From THE AuTHOoRS’ SUMMARY. 


THE FLarinGc Up or INJEcTION SITES IN ALLERGIC GUINEA Pics. L. Drenes and 
F. A. Simon, J. Immunol. 28:321, 1935. 


In a guinea-pig that has been given an intracutaneous injection of human serum 
or turtle egg a fiare-up at the site of injection can often be observed after a few 
days. This occurs at the time when skin sensitiveness begins to develop, usually 
on the fourth to sixth days. Both the flare at the original site and the skin test 
at this time are purely of the delayed type, and anaphylactic shock cannot be pro- 
duced in the guinea-pig. In the reacting flare about the original site of inoculation 
the tissues show infiltration with mononuclear cells, which is characteristic also 
of the delayed type of skin reaction. It is pointed out that the developing allergy 
probably plays a rdéle in the development of specific tissue reactions in the lesions of 


certain infectious diseases. From tHe Aurnoss’ SUMMARY. 


Tue InpivipvaL as A Factor IN ANTIDIPHTHERIA IMMUNITY. J. M. NEILL, 
J. Y. Suee and L. V. Ricwarpson, J. Immunol. 28:363 and 385, 1935. 


The investigation is essentially an analysis of the antitoxin titers of the serums 
of a large number of guinea-pigs immunized by different methods and bled at six 
month intervals between the first and the third year following the last injection. 
The data indicate that the individual animal is a more important factor than the 
method of immunization in determining the titer of antitoxin at times remote 
from the last injection. Examples are given of the wide differences in individual 
guinea-pigs in respect to their loss of antitoxin. Some of the animals had such a 
marked capacity to maintain their immunity that their titers appeared approxi- 
mately “level” over long periods; the time at which this “level” was reached and 
the height at which it was maintained appeared to be as much a characteristic of the 
individual guinea-pig as of the method of immunization. 


From THE AutTHors’ SUMMARY. 


THE SPONTANEOUS OCCURRENCE OF BRUCELLA AGGLUTININS IN Docs. W. H. 
FeLtpMan, F. C. Mann and C. OLson Jr., J. Infect. Dis. 56:55, 1935. 


By agglutination tests agglutinins of Brucella were found to be present in the 
serum of 52, or 10.4 per cent, of 500 dogs obtained as adults from rural environ- 
ments. Serums from 15 of the reactors failed to give agglutination of the antigens 
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in dilutions greater than 1: 12, whereas serums of 33, or 6.6 per cent, gave positive 
reactions in dilutions of 1:25 or greater. Serums of only 5 of the animals showed 
agglutination in dilutions of 1:100 or greater. Attempts were made to isolate 
Brucella abortus by inoculation of guinea-pigs with emulsions of tissues from 14 
of the reacting animals; the results were negative. Dissemination of the infection 
from dogs with agglutinins against Brucella by cohabitation with normal dogs 
failed. None of the dogs with agglutinins against Brucella exhibited symptoms 
indicative of specific infection, and in none whose bodies were examined at necropsy 
was there pathologic evidence of disease due to Br. abortus. A study was made 
of the possible cross-agglutinability of Br. abortus and Bacillus bronchisepticus. 
Dogs and rabbits were utilized. Cross-agglutination of significant degree did 


not occur. From tHe AutHors’ SUMMARY. 


ANTIGENIC CHARACTERISTICS IN MAN oF CERTAIN Propucts OF THE PNEUMO- 
coccus. L. D. Fetton, W. D. Sutiirr and B. F. Sreere, J. Infect. Dis. 
56:101, 1935. 


Certain fractions of the pneumococcus, treated under various conditions, produce 
in the human being a protective antibody response comparable in degree to that 
obtained with vaccine. However, the response to the various antigenic fractions 
differs from that to type I and type II vaccines to this extent: While the response 
to type I vaccine is largely homologous and that to type II vaccine only moderately 
heterologous, the response to the various fractions, though in different degrees, 
is much more heterologous. 


Tumors ws 


THe SCHUBERT-DANNMEYER TEST FOR CANCER. E. R. Horripay and F. C. Smira, 
Am. J. Cancer 23:339, 1935. 


A study of the diagnostic test for cancer devised by Dannmeyer, Schubert and 
Treplin is described. Forty-seven cases of cancer and forty-six control cases have 
been investigated. Dannmeyer’s claim to a diagnostic accuracy of 95 per cent 
cannot be confirmed, though a certain degree of specificity seems indicated. The 
test in its present form is insufficiently reliable and too complicated for regular 


clinical use. From tHE Autuors’ SUMMARY. 


Tue Action or 1:2:5:6-DIBENZANTHRACENE ON OBELIA GENICULATA. S. P. 
REIMANN and F. S. Hammett, Am. J. Cancer 23:343, 1935. 


Observations made on the development of Obelia geniculata in cultures in sea 
water containing 1:2:5:6-dibenzanthracene to approximate saturation, and in 
control cultures in plain sea water and in sea water plus an equivalent amount of 
solvent for the test compound, show that the substance increases the proliferation 


of this organism. From THE AutHors’ SUMMARY. 


RETROPERITONEAL XANTHOGRANULOMA. C. Oxpertinc, Am. J. Cancer 23:477, 1935. 


Xanthogranuloma consists of inflammatory tissue infiltrated more or less exten- 
sively by foam cells containing cholesterol ester, cholesterol and neutral fats. The 
abundant proliferation of histiocytic or fibrocytic elements in some areas suggests 
a true tumor process, but xanthogranuloma is to be distinguished from xanthoma 
and xanthosarcoma by its histologic polymorphism which, on the whole, is that 
of an inflammation and not that of a tumor. Xanthogranuloma forms the anatomic 
substratum of Hand-Rowland (Schiiller-Christian) disease, but it may also be 
observed other than in this condition, in various regions of the body. A character- 
istic localization appears to be that in the retroperitoneal space, where the xantho- 
granuloma may extend widely and simulate a tumor of considerable size. Three 
such cases are described together with the cases previously published in the 


literature. From THE Autior’s SUMMARY. 
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ConpiT1Ions INpUCED By OEstTROoGENIC COMPOUNDS IN THE COAGULATING GLAND 
AND Prostate oF THE Mouse. H. Burrows, Am. J. Cancer 23:490, 1935. 


The prolonged administration of estrin to mice causes hyperplasia and meta- 
plasia in the prostate. The prostate undergoes similar changes in children before 
birth, presumably under the influence of estrin derived from the placenta. Both 
in mice and in new-born children the prostatic changes thus induced are completely 
reversible, restitution to the normal state following a cessation of the supply of 
estrin. The changes found in benign enlargement of the human prostate in advanced 
life resemble in character and situation those observed in mice under the influence 
of estrin and in new-born babies. The question is discussed whether the benign 
enlargement of the prostate in elderly men may be due to the action of estrogenic 
hormones and may be a reversible condition. 


From THE AutTHorR’s CONCLUSIONS. 


* EXTRAMEDULLARY PLAsMA-CeLL Tumors oF THE Upper Am Passaces. W. L. 
Mattick and A. A. Turmaupeau, Am, J. Cancer 23:513,—1935. 


A case of plasma cell tumors apparently neoplastic occurring simultaneously in 
the nasopharynx and hypopharynx, is described. In the nineteen instances pre- 
viously reported by other observers the plasma-cell tumor has been variously 
interpreted as granulomatous, inflammatory, benign or malignant. The details of 
these cases are presented in tabular form. The occurrence of polypoid growth of 
single or multiple nature in the upper air passages with a history of long duration 
should arouse suspicion of a plasma cell tumor. The use of the x-rays aids in 
diagnosis. It is believed that the tumors reported are unusual and dissimilar from 
most of the tumors previously reported in that they are definitely neoplastic. 


From tHe AutTHors’ SUMMARY. 


ff 
¥, 
GRANULOSA-CELL Tumors oF THE Ovary. H. C. Tuornton, Am. J. Cancer 


23 :522,-1935. 


A case of granulosa cell tumors in a 63 year old woman six years past the 
menopause is described. There was a history of vaginal bleeding beginning about 
one year after the cessation of menstrual bleeding and continuing intermittently 
for four years, then becoming almost continuous for about a year. Examination 
revealed a large uterus and a movable pelvic mass. At operation a right ovarian 
tumor 6 cm. in diameter, the right tube and the body of the uterus were removed. 
The ovarian tumor proved to be a typical granulosa cell tumor showing folliculoid, 
cylindromatous and diffuse areas. The histologic structure was predominantly 
cylindromatous. Grossly, the tumor was practically solid, showing only a few 
small cysts. The uterus was greatly hypertrophied, and the endometrium showed 
marked glandular-cystic hyperplasia. There was also an adenomyoma of the 
uterus. The urine collected over a period of thirty-one hours, beginning twenty- 
four hours after the operation, was shown to contain folliculin. The diagnosis of 
granulosa cell tumor in this case rests on the morphologic characteristics of the 
tumor, the evidence of follicular hormone activity in a woman six years past the 
menopause presented by the large uterus, hyperplastic endometrium and history of 
uterine bleeding, and the demonstration of folliculin in the urine. 


From THE AuTHOoR’s SUMMARY. 


Errect oF Gorrer-Propucinc Diets ON THE GROWTH OF CARCINOMA, SARCOMA 
AND MELANOMA IN ANIMALS. K. Sucrura and S. R. Benepict, Am. J. Cancer 
23:541, 1935. 

In all groups of animals fed on a goitrogenous diet or the same diet containing 
added iodine (80, 8,000 or 800,000 y per hundred grams of food) the rate of tumor 
growth was slow. This was probably due to the impairment in the health of the 
animals produced by the faulty diet irrespective of the iodine content. The per- 
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centage of tumor takes and tumor regressions was found to vary significantly with 
variation of the iodine content of the diets. The lowest number of takes and the 
greatest number of tumor regressions occurred in those animals receiving a normal 
amount of iodine, while animals on either high iodine or low iodine diets showed 
a high percentage of takes and a low percentage of regressions. Prolonged feed- 
ing of the high iodine diets (the animals were fed a normal, well balanced diet 
containing excessive amounts of potassium iodide) had no therapeutic effect on 
the growth of Flexner-Jobling rat carcinoma, mouse sarcoma 180 and Pasey mouse 


melanoma. From THE AuTHoRS’ SUMMARY. 


Tuyrow ADENOMA IN EXPERIMENTAL ANIMALS. C. A. Hettwic, Am. J. Cancer 
23:550, 1935. 


For the first time in North America thyroid adenomas have been observed in 
white rats receiving a calcium-rich goitrogenous diet. Thyroid nodules originate 
not from fetal rests, but from differentiated thyroid epithelium. They are due to 
the same stimulus which causes diffuse hyperplasia. Thyroid nodules, after reach- 
ing a certain size, show all the characteristics of true adenomas. They represent 
an intermediate stage between hyperplasia and malignant tumor. 


From THE AUTHOR’S SUMMARY. 


ADAMANTINOMAS OF THE HypopHYSEAL STALK AND SPHENOID Bone. H. ZEIt- 
Lin, Am, J. Cancer 23:729, 1935. 


Tumors of the hypophyseal stalk arise from a definite location but may show 
histologic differences. They may present a typical arrangement of the epithelial 
elements and then are usually classified as adamantinoma; some may present 
atypical enamel formation; others display evidence of malignancy. Cystic degener- 
ation is usually a predominant histologic feature. Clinically the foregoing types 
cannot be differentiated, but a general diagnosis of an extrahypophyseal tumor 


can be made. From tHE AutHor’s CONCLUSION. 


ENTDIFFERENTIATION IN BRONCHOGENIC CarciInoMA. P. C. Samson, Am. J. 
Cancer 23:741, 1935. 


In a review of microscopic entdifferentiation in thirty-four cases of primary 
bronchogenic carcinoma it has been shown that it is possible to arrange these 
cases in a series with progressive gradations from the most highly differentiated 
types to those showing extreme entdifferentiation. In the arrangement of the series 
three fundamental neoplastic cell types have been used: the columnar cell (adeno- 
carcinoma), the squamous céll and the undifferentiated cell carcinoma. When the 
columnar cell and squamous cell carcinomas are arranged in separate series as to 
progressive entdifferentiation they approach a common type in which it is no longer 
possible to distinguish the parent cell. Below this level of differentiation the 
histologic picture closely resembles that of sarcoma. Cell type in bronchogenic 
carcinoma depends on the kind and degree of differentiation attained, and not on 
the level of origin in the respiratory tract. For each of the twenty cases not 
previously reported a brief description of cell type and extent of metastasis has 


been given. From THE AutTHor’s SUMMARY. 


Tue RELATION oF CELL Type TO METASTASIS IN BRONCHOGENIC CARCINOMA. 
P. C. Samson, Am. J. Cancer 23:754, 1935. 


A survey was made of 100 cases of bronchogenic carcinoma in which there 
were complete autopsies with adequate microscopic control. These were classified 
as to cell type and 51 per cent were found to exemplify columnar cell (adenocarci- 
noma), 30 per cent squamous cell and 19 per cent undifferentiated cell carcinoma. 
A comparison of the reported metastases in the three groups was made by the 











ABSTRACTS FROM CURRENT LITERATURE 949 


method of coefficients of association, and it was found that each group presented 
certain general characteristics. Adenocarcinoma showed a strong tendency to 
involve the central nervous system, adrenals, kidneys, both lungs and to some 
extent the liver. This is best explained on the basis of predominant hematogenous 
metastasis, with involvement also of the thoracic and abdominal lymph nodes. 
Squamous cell carcinoma showed a marked tendency to local extension rather than 
to widespread metastasis, involving the pericardium and bronchial lymph nodes 
to some extent. In 24 per cent of the cases of squamous cell carcinoma no pul- 
monary metastases were found. Because of the tendency to local extension this 
group would appear to offer the best prognosis for radical removal. Judged from 
the type of organ involved, the small cell carcinoma showed little tendency to 
hematogenous metastasis. The neoplasms in this group showed extensive lymphog- 
enous metastases, however, associated with involvement of the pancreas, liver and 
spleen. Because of the differences in the type and extent of growth and of 
metastases, knowledge of the cell type dnd of the degree of differentiation can be 
of aid to the clinician in determining the most advisable course of treatment. 
Such knowledge should obviously be used in conjunction with the physical exam- 
ination, history and roentgenographic study. froyy tHe AUTHOR'S Summary. 


A GtLiomMa IN A DoG AND A PINEALOMA IN A Sitver Fox (Vutpes Futvus). 
C. F. ScHLOTTHAUER and J. W. Kernowan, Am. J. Cancer 24:350, 1935. 


GROWTH-PROMOTING AND GROWTH-INHIBITING SUBSTANCES FROM NORMAL 
Orcans. J. Marsin and Y. Poursarx, Am. J. Cancer 24:357, 1935. 


The tissues of the liver, pancreas and intestinal mucosa promote growth of 
cancer in tarred mice. The brains, thymus, bone marrow, dried gastric mucosa 
and dried lymph nodes exert an inhibitive action on the development of tar cancer. 
The same organ—brain, for example—may contain both growth-inhibiting and 
growth-promoting factors. The growth-promoting substances are for the most 
part soluble in water at pu 7 and px 8.4 and are relatively insoluble in ether, being 
extracted by the latter solvent in only small quantities, with the exception of 
cholesterol. The growth-inhibiting substances are soluble in ether or are removed 
by it. They are relatively insoluble in acetone, the soluble portion being precipi- 
tated by calcium. The antianemic factor added to the diet in pure form has no 


influence on growth of tar cancer. From THE AuTHorRS’ CONCLUSIONS. 


Tue HorMonat OriGIn oF UTERINE Fisromips: AN Hyporuesis. J. T. WITHER- 
spoon, Am. J. Cancer 24:402, 1935. 


Pathologic and clinical evidence is offered to support a hypothesis that there 
exists a cause and effect relationship between the unopposed and persistent action 
of the estrogenic principle produced by multiple follicular cysts of the ovaries on 
the uterine endometrium and myometrium and the production of immediate endo- 
metrial hyperplasia and (provided the stimulation is sufficiently prolonged) more 
latent uterine fibroids. Since this estrogenic principle affects the genital tract 
as a whole and also controls the development of the mammary glands it appears 
that this same hormonal stimulation is the factor initiating endometrioma and 


fibro-adenoma of the breast. From THE AuTHor’s CONCLUSIONS. 


HYPERPROTEINEMIA IN MuLTrIeLE Myetoma. Atvin G. Foorp, Ann. Int. Med. 
8:1071, 1935. 


In four cases of multiple myeloma, profound autohemagglutination of the red 
cells occurred in dry and wet films, and difficulty was encountered in counting 
erythrocytes in two cases because of granule formation in the pipet. Hyperpro- 
teinemia was proved to be present in three cases and was apparently present in 
the fourth, and seemed to be the cause of these abnormal phenomena. Renal 
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insufficiency apparently resulted from plugging of the glomerular capillaries by 
inspissated protein and possibly by the clumping of erythrocytes or changes in 
osmotic pressure due to the increased protein. Intravascular clumping was dem- 
onstrated during life by ophthalmoscopic examination of the retinal veins in one 
case when pressure sufficient.to slow down the circulation was applied externally 
on the eyeball. Prolonged uncontrollable bleeding and clotting time and increased 
calcium content of the serum with little change in the platelet count occurred in 
two cases. The findings of marked rouleaux formation in the smears in two of 
the cases led to procedures finally indicating the diagnosis of multiple myeloma. 
Multiple myeloma with resultant renal abnormalities should be suspected in cases 


of atypical nephritis. From Autuor’s SuMMARY (FRANK R. MENNE). 


LrpoMA oF Intestine. J. D. Kirrscupaum, Ann. Surg. 101:726, 1935. 


In 5,754 autopsies lipoma of the intestine was found 9 times. In 7 of these 
cases the lipoma measured from 1 to 3 cm. in diameter; in 1 case it became 
detached and caused obstruction of the ileum; in the remaining case the lipoma 
caused intussusception of the lower part of the ileum into the cecum. 


ORIGIN AND NATURE OF PiGMENTED Nevi (ScHWANNoMAS). S. W. Becker, Arch. 
Dermat. & Syph. 30:779, 1934. 


Examination of several hundred pigmented nevi by modern histologic methods 
showed that they consisted of one or two types or a combination of both types. 
The first type is strictly cellular and results from the multiplication of the clear 
cells in the epidermis with or without penetration into the dermis; the second 
type is of nerve origin and is deeper, with structures which often simulate those 
of tactile corpuscles. The use of the term “schwannoma,” as suggested by Masson, 
is not illogical, although more work must be done before the origin of clear cells 
and of nevi from the sheath of Schwann can be proved. The term “nevus” and 
“nevoid” are ambiguous and could be replaced by the term “prenatal” without 


losing any of their significance. From tHE Aurnor’s SUMMARY. 


Leukemic Sinus Reticutosts (Monocytic Leukemia). R. B. HAtnino, 
S. Kirmpatt and O. W. Janes, Arch. Int. Med. 55:574, 1935. 


The venous sinuses of the spleen and of the bone marrow and the lymph sinuses 
of the spleen and of the lymph glands probably are lined by differentiated reticular 
cells. These cells are similar to the Kupffer cells of the liver. Like the Kupffer 
cells, they are entirely different from the endothelial cells lining the ordinary blood 
and lymph channels. The term “reticulo-endotheliosis” applied to monocytic 
leukemia does not elucidate the fact that the endothelial cells lining the ordinary 
blood and lymph vessels have nothing to do with the process. Neither does it 
attempt to distinguish between true reticulum and sinus reticulum (reticulo-endo- 
thelium). Monocytic leukemia is probably a sinus reticulosis, whereas myeloid 
and lymphoid leukemia are probably true reticuloses. There are good grounds 
for the conception that leukemia is a malignant neoplastic process. Malignant 
processes and neoplasia are closely associated in our minds with infiltration and 
with tumor formation. Specific localization with tumor formation is apparently 
infrequent in leukemic sinus reticulosis (monocytic leukemia). A case is recorded 
of acute monocytic leukemia in a young woman with localized mucosal and sub- 
mucosal reticulosis in the rectal wall which assumed the proportions of a tumor. 
The tumor produced complete intestinal obstruction; clinically, the case exactly 
simulated carcinoma of the rectum with intestinal obstruction. 


From THE AutHors’ SUMMARY. 
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PATHOLOGY OF VaAGINITIS Due to TricHoMoNAS. JonNn F. Kesset and JAMES 
A. GAFForD JR. ° 


Seventy cases of vaginitis in which the classic clinical symptoms of vaginitis due 
to Trichomonas were exhibited and the flagellate Trichomonas vaginalis was recov- 
ered were observed in this study. Clinically, the walls of the vagina were usually 
found to be injected and tender, presenting in some instances hyperemia and often 
minute points of hemorrhage. In the more advanced cases granular areas were 
prominent. Sections of biopsy material taken from these hemorrhagic and granular 
areas in forty cases were studied with special reference to the tissue changes and 
the presence or absence of the trichomonads in the lesions. 

The surface in some areas was covered with coagulated material in which 
trichomonads, white cells and red cells were commonly found. The surface 
epithelium was usually intact but in certain areas showed erosion, with flagellates 
between the cells. Areas of hemorrhage were also occasionally observed to break 
through the surface epithelium. 

In the mucosa were areas of infiltration containing collections of lymphocytes, 
a few polymorphonuclears and an occasional plasma cell. These areas showed 
increased vascularity and hemorrhage and extended in some instances through 
the surface epithelium. At times definite necrosis occurred within these areas. 
Usually it was not possible to find trichomonads in the areas of early infiltration, 
while in the definitely necrotic regions flagellates were present, and in one case 
in which the epithelium was entirely eroded they were found in the deeper non- 
necrotic tissues. 

These observations indicate that the pathologic changes are not brought about 
by simple invasion of the flagellates from the mucosal surface, but that some other 
mechanism, either toxic or bacterial, is responsible for the primary change of 
tissue, or that the flagellate is conveyed by the blood stream to the areas of infiltra- 
tion and ultimate necrosis. 

Bacteriologic studies of the vaginal exudate from thirty of the patients with 
vaginitis and of the secretion from twelve normal persons showed streptococci of 
the alpha type and also diphtheroids to be present in the secretions of the majority 
of the normal persons, as well as in the exudates from patients with trichomonad 
vaginitis. Aciduric bacteria, presumably of the Déderlein type, were found less 
frequently in the patients with vaginitis than in the normal persons. Gram-negative 
rods of the colon bacillus type were found in 25 per cent of the cases. 

Transplanting exudate containing both T. vaginalis and bacteria from patients 
with vaginitis to three normal volunteers has resulted in the occurrence of typical 
symptoms and in recovering Trichomonas from all of the volunteers. Implanting 
cultures of T. vaginalis and the bacteria with which they grew also produced typical 
symptoms in two of the three volunteers. In one, the bacteria alone produced mild 
symptoms of vaginitis. 

Attempts to establish Trichomonas of the human intestine in the human vagina 
have met with negative results. Attempts to establish T. vaginalis in the intestinal 
tracts of kittens have been negative, although Trichomonas intestinalis of man may 
be transmitted to kittens. These observations support the theory that the tricho- 
monads of the vagina and the trichomonads of the intestine are distinct species. 
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TETANY IN A S1tx Week Otp Inrant. C. M. Hy ann. 


A 6 week old boy with a history of convulsions that started when he was approxi- 
mately 5 weeks of age was admitted Jan. 21, and died Jan. 25, 1935. Birth had been 
normal with a gestation period of eight months. The weight at birth was 8 pounds 
and 2 ounces (3,685.4 Gm.). The infant was breast fed for the first month and 
progressed normally for about five weeks, until the convulsions started. The 
convulsions were described by the parents as follows: The child would shake 
violently and draw up all extremities, and in the intervals would sleep deeply. 
The convulsions occurred only in the evening hours. The family history was not 
relative. Four other children were alive and well. 

The patient appeared physically normal except that the head had a peculiar 
feel interpreted as that of craniotabes. The tuberculin test was negative. The 
blood showed: hemoglobin, 66 per cent; red bleod cells, 3,010,000; white blood 
cells, 10,600; polymorphonuclears, 27 per cent ; lymphocytes, 55 per cent ; monocytes, 
14 per cent; eosinophils, 2 per cent; promyelocytes, 2 per cent. The spinal fluid 
had a trace of globulin but was normal otherwise. The blood calcium was 6.8 mg. 
per hundred cubic centimeters of serum and the blood phosphorus 7.6 mg. per 
hundred cubic centimeters of whole blood. X-ray pictures of the head and wrists 
revealed nothing of importance. 

While the boy was in the hospital, many convulsions were noted and he was 
given 10 Gm. of calcium chloride daily, with considerable symptomatic relief. The 
convulsions became much less severe but did not entirely cease. 

The convulsions were not typical of tetany, as carpopedal spasm was not 
observed. However, the condition was regarded as tetany associated with rickets 
regardless of the negative roentgen report. While there was improvement following 
calcium therapy the course continued to be downhill, and the child died four days 
after admission. 

The only gross pathologic observations at autopsy were acute follicular colitis 
of a minor degree, hyperplasia of the mesenteric lymph glands and acute hyperplasia 
of the spleen. The brain was normal. The craniotabes thought to be present was 
not verified by autopsy or by x-ray picture. 

Microscopic examination showed no irregularity of the zone of ossification in 
the costochondral and costospinal regions. The primary and secondary zones of 
ossification were normal. The organs of the neck were removed en masse, and 
multiple serial sections were made of the thyroid and of the thyroid portion of the 
trachea. In all, 1,500 sections were examined for the presence of parathyroid 
bodies, and two such bodies were recognized, a larger one embedded in the thyroid 
gland, measuring 250 microns in greatest diameter, and a smaller one embedded in 
the tissue surrounding the trachea, measuring 50 microns in greatest diameter. 
The former appeared normal, but the smaller one showed marked vacuolation 
of the cells. ; 

The features supporting the view that the spasmodic attacks and death were 
of the nature of tetany due to parathyroid aplasia are: (1) the extremely small 
amount of parathyroid tissue compared with the normal; (2) the absence of any 
other recognized causes of tetany, including rickets, which was ruled out by micro- 
scopic examination of the bones; (3) the abnormally low blood calcium and high 
blood phosphorus, and (4) the symptomatic relief following the administration 
of calcium. 

Tetany due to aplasia or absence of parathyroid tissue is unusual, and it is for 
this reason that the case is presented. 


PATHOGENESIS AND PatHoLocic Aspects oF OToGENoUS INTRACRANIAL LESIONS. 
Cyrit B. Courvitte and J. M. NIexseNn. 


Many problems concerned with the intracranial extension of infection in the 
middle ear and mastoid are as yet unsolved. With some of these problems in 
mind, we reviewed the records of 10,000 consecutive autopsies. There were 51 
instances of otogenous dural infection (2 of chronically thickened dura, 19 of 
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extradural abscess, 6 of pachymeningitis, 17 of subdural abscess and 7 of dural 
fistula), 69 instances of thrombosis of venous channels (35 of the lateral sinus, 
9 of the cavernous sinus, 8 of the superior longitudinal sinus, 4 of the superior 
petrosal sinus, 3 of the inferior petrosal sinus and 10 of cerebral veins), 128 
instances of septic meningitis (89 primary and 39 secondary), and 35 instances of 
encephalic abscess (17 of the temporal lobe, 12 of the cerebellum, 3 of the parietal 
lobe and 3 of the frontal lobe). The 283 lesions were found in 167 cases. The 
incidence and description of the various lesions we have reported in other con- 
tributions (Courville, C. B., and Nielsen, J. M.: Arch. Otolaryng. 19:451, 1934; 
Acta oto-laryng. 21:19, 1934; Arch. Surg. 30:930, 1935). 

One interesting aspect of the complications of otitis media is the seasonal varia- 
tion in their incidence. For example, in the fiscal year 1929-1930, in 859 autopsies, 
complications of otitis were found in 63 (7.3 per cent), 32 (51 per cent) being 
extracranial and 31 (49 per cent) intracranial. Reports of only 4 cases of throm- 
bosis of venous channels were found. In 1932-1933, in 1,414 autopsies, complications 
of otitis media were found in 109 (7.8 per cent), 67 (61 per cent) being extracranial 
and 42 (39 per cent) intracranial. There were reports of 15 cases of thrombosis 
of venous channels in this year, almost four times as many instances in less than 
twice the number of autopsies. 

One indication of an extension of infection to the cerebrum is jacksonian seizures 
usually of the opposite arm and side of the face, at times followed by weakness 
or actual paralysis of the affected members. This syndrome is particularly frequent 
in children (Courville, C. B., and Nielsen, J. M.: Am. J. Dis. Children 49:1, 1935). 
In older persons these symptoms frequently follow thrombosis of the lateral sinus. 
The cerebral lesion is located in the region of the central sulcus and may be a tem- 
porary local ischemia and edema, actual softening or an abscess. When these 
symptoms precede those indicative of meningitis, it is likely that the meningeal 
infection began in this region. Since in a number of cases these symptoms follow 
thrombosis of the lateral sinus, it is likely that they are due to retrograde extension 
along the inferior communicating vein (anastomotic vein of Labbé) to the central 
region. It is furthermore likely that retrograde extension along the communicating 
system of venous channels accounts for the location of abscesses in the frontal, 
parietal and occipital lobes, rather than metastasis via the general circulation, even 
though these channels are not grossly occluded. 

The possibility of the development of a subdural abscess secondary to otitis 
media is coming to be more widely recognized. In this series of autopsies 17 cases 
of otogenous subdural abscess were found. These may be due (1) to direct spread 
of infection by contiguity through bone and dura into either the middle or the 
posterior fossa, (2) to retrograde extension along venous channels or (3) to spon- 
taneous or traumatic rupture of an encephalic abscess in the subdural space. Only 
when subdural collections of pus become large and when they are uncomplicated 
with other lesions do they constitute a diagnostic and therapeutic problem. 

More study needs to be given to the pathogenesis of abscess of the brain. 
Three anatomic types have been described: (1) the small, heavily encapsulated 
abscess, (2) the larger circumscribed abscess with thin capsule and (3) the diffuse 
abscess (suppurative encephalitis). Any of these three types may occur in the 
cerebellar white substance as well, and, in addition, small or large interfoliar 
abscesses may occur. One type of abscess is largely preventable—the postoperative 
or so-called traumatic abscess. In this case the exploring needle has made its 
approach through an infected field and carried the infection into the brain. Such 
a lesion is to be thought of when symptoms of an abscess arise shortly after an 
exploration. 


Mrxep Tumor or Funpus Urterr. Atvin G. Foorp. 


Twenty-three cases of mixed tumors of the body of the uterus, including 
instances of the tumor diagnosed as rhabdomyosarcoma, have been reported in the 
literature. Most of these have shown embryonic striated muscle, and about a third 
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have shown glands, cartilage or rarely other structures such as bone, fat or 
nerve tissue. The following case was clinically and pathologically similar to most 
of the cases reported in that the tumor occurred in a woman past the menopause, 
was a polypoid growth, recurred soon after removal, did not respond to radiation, 
and was formed in the greater part of embryonic striated muscle. 

A woman, aged 59, the mother of four. children, four years past the menopause, 
consulted her physician for uterine bleeding of about three weeks’ duration. Just 
before admission to the hospital she suffered labor-like pains in the pelvis. The 
uterus was moderately diffusely enlarged. From a markedly dilated external os a 
large soft polypoid growth with a necrotic tip protruded. The uterus above the 
portio vaginalis cervicis was removed the following day. The pelvic lymph nodes 
and the tubes and ovaries were free from change. The uterus was symmetrical 
and measured 11 by 9 by 6 cm. The endometrial cavity was dilated and filled by 
a tumor mass 10 by 9 by 7 cm., which arose, by a narrow pedicle about 1.5 cm. 
across, from the midportion of the posterior wall of the fundus. Cut surfaces 
showed no gross extension into the thinned musculature of the fundus. The surfaces 
were soft, glistening white and homogeneous except for a few areas of hemorrhage 
or necrosis, chiefly in the distal end. 

Microscopically, large areas of the tumor were composed of edematous myxoma- 
tous tissue and others of interlacing spindle cells with little or no intercellular 
matrix. Most of these cells contained hyperchromatic nuclei, and mitoses were 
frequent. In sections stained with hematoxylin and eosin, and especially in those 
prepared with iron-hematoxylin stains, cross-striations of some of the cells could 
be seen. In addition, many huge cells were found with single or multiple nuclei; 
in many of these, interlacing small fibers showing cross-striations were prominent ; 
in some, only a highly eosinophilic granular cytoplasm was found. Strewn through- 
out part of the tumor were small nests of hyaline cartilage and gland groups or 
single bizarre glands composed of cells differing moderately in size and shape and 
showing hyperchromatic nuclei. These had no connection with the endometrium. 
Invasion of the uterine muscle was found in the base of the tumor. 

A recurrence of the tumor occurred within three months, and when the patient 
was seen five months after operation, a large mass was palpable above the pubic 
brim. Treatment with x-rays of high voltage in large doses was given for six 
weeks with no response. The patient died seven months after first being seen. 

At autopsy a huge tumor, 21 by 17 by 16 cm., filled the entire pelvis, and a 
continuation extended nearly to the umbilicus. There were metastases in the iliac 
and periaortic and peripancreatic lymph nodes and a few implants on the visceral 
peritoneum, but there was no involvement of the lungs or liver. Four small nodules 
were found in the thyroid. Microscopically, the metastases were entirely rhab- 
domyosarcomatous. No cartilage or glands were seen. Spindle cells with and 
without striations, similar ‘to those in the original growth, were abundant. They 
apparently represented embryonic striped muscle cells too immature to show 
striations. 
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Averza’s Disease. D. R. Coman. 


A white woman, aged 35 years, entered the Hospital of the University of Penn- 
sylvania on April 20, 1935. In 1927, eight days after appendectomy and right 
oophorectomy, she contracted pneumonia, and never thereafter entirely regained 
health. She complained of pain in the back, which had persisted for some time, and 
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of a sore throat. In December 1934 she had had a cold, and since that illness she had 
noted progressive somnolence, dyspnea and headaches. The blood pressure was 130 
systolic and 90 diastolic; the erythrocyte count was 8,120,000 with hemoglobin 124 
per cent, and the leukocyte count was 7,500. The heart was enlarged, and a rough 
systolic murmur was heard over the pulmonary area. 

The patient rapidly became worse, dyspnea increasing and the blood pressure 
falling. On May 3 paralysis of both legs with loss of pain and touch sensation 
developed, and death occurred within a short time. 

At autopsy the body was that of an obese white woman of plethoric habitus, 
weighing 65 Kg. and measuring 160 cm. in length. 

The heart weighed 390 Gm. The right auricle was greatly dilated and engorged 
with blood. The walls of the right and left ventricles were of equal thickness, 
1.3 cm., and the apex was formed by the right ventricle. The aortic valve was of 
the bicuspid type, and the cusps contained calcific plaques. 

The aorta was apparently smaller than normal, as were its main branches. It 
presented yellow intimal thickenings, but no definite gross signs of syphilis. Just 
distal to the origin of the left subclavian artery, the aorta presented a constriction 
which barely permitted the little finger to enter its lumen. The pulmonary artery 
presented several calcareous plaques just above the valvular cusps. 

The lungs were partially collapsed. They had emphysematous borders and a 
subcrepitant doughy consistency. Cut surfaces exposed very prominent vascular 
structures, The smaller and medium-sized ramifications of the pulmonary arteries 
stood elevated above the rest of the lung surface as gaping tubes. Their walls 
were somewhat thickened. The larger vessels were dilated. 

At the site of the right ovary there was a small cyst attached by a twisted 
pedicle. The right ovarian vein was thrombosed near its lower extremity. 

The spinal cord showed a thrombosis of the posterior spinal artery. 

The gross anatomic diagnosis was Ayerza’s disease. 

Microscopic examination of the lungs revealed striking changes in the blood 
vessels. Many of the smaller arteries and arterioles showed complete obliteration 
by fibrosis and hyalinization. Medium-sized branches showed vacuolation of the 
medial coat, in which muscle fibers and fat were increased. The intima was thick- 
ened and in many instances showed infiltration by small round cells. Stains for 
elastic tissue showed the internal elastic lamina thickened and split, with a general 
increase in the elastic elements of the vascular wall. 

In comparing this case with those that have been described it is found to present 
the typical features of primary pulmonary sclerosis with hypertrophy of the right 
ventricle. Clinically, cases of this type are frequently mistaken for polycythemia 
vera, as this one was. Interesting here are the additional observations of coarcta- 
tion of the aorta and thrombosis of the posterior spinal artery. 


ENDOMETRIOSIS OF THE APPENDIX. A. R. CAMERO and F. MoGaAvero. 


A white woman, aged 23, married, was admitted to the Misericordia Hospital 
in September 1934 with a chief complaint of pain in the right lower quadrant of 
the abdomen. She had been well until about a month before admission, when she 
had her first attack of abdominal pain on the right side. A diagnosis of acute 
appendicitis was made, and operation was advised, but she refused surgical inter- 
vention, and the attack gradually subsided. The pain recurred, however, at irregular 
intervals. Because of the continuance of the annoying sensation in the appendical 
area, she finally submitted to operation. 

Her menstrual history was normal except that she had missed one period a 
few weeks before admission to the hospital. Physical examination gave essentially 
negative results except for slight tenderness in the right lower quadrant of the 
abdomen. The urine and the blood counts were normal. 

At operation (by Dr. George P. Muller) the appendix was found low in the 
pelvis. Its tip was covered with granulation tissue which bled easily. The uterus 
was palpated; it was soft and enlarged to the size of a six weeks’ pregnancy. The 
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appendix measured 7 cm. in length and 9 mm. in diameter. The distal fourth was 
kinked and covered with delicate vascular adhesions. The bulbous distal fourth 
was firm and on cross-section showed an eccentric thickening of the appendical wall 
with a markedly contracted lumen, displaced to one side. The serosa covering 
the rest of the appendix was smooth. 

Microscopically, a fairly well circumscribed mass of endometrial tissue was 
found in the wall of the appendix near its tip, separating the fibers of the muscularis 
and showing the characteristic decidual reaction of pregnancy. 

The convalescence was uneventful. There was no recurrence of abdominal pain; 
the patient continued normally through the period of gestation and was delivered 
of a normal full-term child in April 1935. 


ABERRANT PANCREATIC AND INSULAR TISSUE IN THE WALL OF THE JEJUNUM. 
Rosert W. MATHEWS. 


In a colored man, aged 33, who died in the Philadelphia General Hospital of 
pulmonary tuberculosis with spread by way of the intrapulmonary blood stream, an 
unidentified lesion was found in the terminal part of the jejunum. It was almond- 
sized, firm, grayish yellow and covered by intact mucosa and serosa. On micro- 
scopic examination this mass was found composed of aberrant pancreatic tissue, the 
acini being of normal size and appearance, and the ducts numerous and of irregular 
size and position; several islands of Langerhans were identified. The gland occu- 
pied the whole of the submucosa and muscularis ; the mucosa and serosa were intact. 

The pancreas is derived from the ectoderm of the primitive alimentary tube, 
beginning about the sixth week, and is formed from two anlagen opposite each 
other, the dorsal and the ventral pancreas. The dorsal pancreas is the larger and 
finally forms the body, tail and duct of Santorini. The ventral pancreas forms the 
head and the duct of Wirsung. The aberrant tissue was probably drawn away from 
the main mass in the alimentary tube and, with the lengthening of the tube, was 
carried to the anomalous position. Aberrant pancreatic tissue is said to be a 


common finding in the stomach and intestines, but in the Philadelphia General 
Hospital from 1920 to 1934 inclusive (23,543 necropsies) only two other such 
conditions have been recorded, one occurring in the stomach and the second in the 
lateral wall of the duodenum. 


TuMoR IN THE WALL OF THE JEJUNUM COMPOSED OF PANCREATIC TISSUE. 
P. R. TromMmer and J. C. Simpson. 


A white man, aged 32, was admitted to the Montgomery Hospital, Norristown, 
Pa., on several occasions over a period of fourteen years with severe symptoms 
of peptic ulcer. On his last admission in April 1934, operation by Dr. Donald M. 
Headings revealed the healed scar of a duodenal ulcer. A small tumor was found 
in the antimesenteric wall of the jejunum, 40 cm. from the ligament of Treitz. It 
was 1.5 by 1 cm. in diameter, light brown and of granular appearance and impinged 
slightly on the lumen of the bowel. 

Posterior gastro-enterostomy and excision of the jejunal tumor were performed. 
The patient made an uneventful recovery. Since then he has been fairly well with 
the exception of two mild attacks of abdominal discomfort; these passed off quickly 
and caused no disability. 

Microscopically, the tumor was composed of pancreatic tissue. Islands of 
Langerhans were not present. A definite duct lined with columnar epithelium was 
found in that part of the tumor situated beneath the mucous membrane of the 
jejunum. 


INFLAMMATION IN SYPHILITIC AND NONSYPHILITIC Rassits. JosepH OD. 
ARONSON. 
Rabbits infected intratesticularly with the Nichols strain of Spirochaeta pallida 
were given, two months later, intracutaneous injections of tubercle bacilli of the 
bovine type, staphylococci (Staph. aureus) or india ink. As controls, nonsyphilitic 
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rabbits were given similar injections. At varying intervals the sites of injection 
were removed for inspection. 

Dr. David Meranze and I noted that in syphilic rabbits the injection of tubercle 
bacilli induced a perivascular polymorphonuclear infiltration, followed by sharply 
defined aggregations of mononuclear cells. The lesions resembled those observed 
in the skin of rabbits infected intracutaneously with S. pallida. Numerous fibro- 
blasts appeared, throughout the experiment, with fewer epithelioid cells. In the 
nonsyphilitic rabbits the polymorphonuclear infiltration was diffuse, and was fol- 
lowed by the formation of an abscess and later by a sharply defined large tubercle. 
Numerous epithelioid cells and fewer fibroblasts were observed. 

The injection of staphylococci into the skin of a syphilitic rabbit produced an 
extensive inflammatory reaction with marked edema, followed by an abscess. There 
was extensive infiltration by polymorphonuclear cells, which were arranged in 
aggregations in the tissue spaces, followed by a large abscess and slough, with but 
little granulation tissue. In the nonsyphilitic rabbits the inflammatory reaction 
was less marked. Sections of skin from these rabbits showed marked infiltration 
by polymorphonuclear cells and edema, followed by a small abscess and a small 
amount of granulation tissue seven days after inoculation. 

In the syphilitic rabbits given injections of india ink, a well marked inflamma- 
tory reaction was observed, and on gross examination the india ink was found 
distributed irregularly throughout the derma. At first many aggregated poly- 
morphonuclear cells were observed. Later carbon particles were found in mono- 
nuclear cells and in fibroblasts, and marked increase of connective tissue followed. 
On the other hand, in nonsyphilitic rabbits, no gross inflammatory reaction was 
seen, and on gross examination a sharply defined narrow brown line was noted. 
Microscopically, a slight cellular infiltration was observed, and the india ink, at 
first localized, was later found to be somewhat dispersed. 


PATHOLOGY OF LYMPHOGRANULOMATOSIS INGUINALIS. FRED W. WEIDMAN. 


Anatomically there are two features for the pathologist to follow: 1. There 
is a rough parallelism with syphilis, i. e. a primary sore (often overlooked), 
followed by the bubo, with generalization of that disease (eye, spinal fluid) later. 
2. The localization of the bubo is contingent on the differing distribution of the 
lymphatics of the external genitalia of the two sexes. Thus, in females, the extension 
is generally deep into the pelvis, inducing, among other things, rectal stricture. 

As to etiology, the presence of virus appears to be thoroughly established. 

Points of immediate practical significance to the pathologist of the general 
hospital are as follows: 1. Requests for diagnosis are likely to come from the 
gynecologist and the urologist, as well as from the general surgeon, the internist 
and the dermatologist. 2. The histologic features are sometimes distinctive, because 
the architecture of the lymph node is sometimes destroyed; on the other hand, the 
lesion may consist only of a diffuse round cell infiltration. When abscesses or 
tubercles are interspersed the picture is at least suggestive and may even be dis- 
tinctive for lymphogranulomatosis inguinalis. 3. The Frei antigen, which is so 
specific, is not on the market, and every effort must be made to establish contact 
with the clinician for the purpose of securing the maximum amount of pus possible 
with which to make the antigen. Recent reports promise relief from this difficulty 
through employing: brains of experimentally infected monkeys and mice and perhaps 
also cultures of the virus. 


HIstoLocy OF THE Hemoporetic Tissues iN Hemopuitia. R. P. Custer and 
E. B. KruMBHAAR. 


Three fatal cases of hemophilia in which necropsies were made are reported. One 
patient died from uncomplicated hemorrhage, one from appendicitis and hemorrhage, 
and one from fulminating pneumonia. The hematopoietic tissues in all three cases 
showed normal regenerative ability, in the first two predominantly erythroblastic, in 
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the third leukoblastic. In all three cases there was a marked increase in megakaryo- 
cytes and their progenitors in the bone marrow, indicating a relationship of the 
blood platelets to the hemophilic process. J. H. Wright’s observation of the formation 
of platelets in the sinusoids of the bone marrow from intruding pseudopods of the 
cystoplasm of megakaryocytes is supported by our observations. 

This work is reported in full in the American Journal of the Medical Sciences 
(189:620, 1935). 


NEW YORK PATHOLOGICAL SOCIETY 
May 23, 1935 


Wittram C. Von GLaun, Presiding 


CARCINOMA OF THE ULTIMOBRANCHIAL Bopy. Rusin PoLesnuck (by invitation). 


A 28 year old man, an American, was admitted to the medical service of the 
Cumberland Hospital on July 31, 1934, with swelling of the neck, anorexia and 
vague gastro-intestinal disturbances. 

The past history of the patient and family history were irrelevant. 

Physical examination revealed a blond white man whose face and neck were 
full but not grossly edematous. The upper part of the chest presented numerous 
enlarged and tortuous veins. An x-ray film showed a nonpulsating shadow indicative 
of a tumor in the upper mediastinal area. Under the impression that the condition 
was Hodgkin’s disease, the patient was given roentgen therapy and discharged to 
the clinic considerably improved, with, however, no decrease in the size of 
the tumor. 

In the clinic he complained of occasional headaches with blurring of vision, 
stiffness of the neck and dizziness and weakness, which had caused him to fall 
down on several occasions. Physical examination revealed thrombosis in the 
external jugular vein on the right side and increased engorgement of all the veins 
of the chest, neck and arms. 

The patient was readmitted to the hospital Jan. 21, 1935, with the added com- 
plaint of dyspnea on exertion. Surgical removal of the mass was then attempted, 
and an inoperable tumor was found. Biopsy resulted in a diagnosis of carcinoma 
possibly bronchogenic in origin. The patient reacted poorly; pyopneumothorax 
developed, and death occurred on the tenth day after the operation. 

The observations at autopsy were as foilows: The anterior and superior 
mediastirtum contained a large encapsulated nodular mass about 15 cm. in diameter. 
This extended superiorly as far as the thyroid gland, posteriorly almost to the 
spine and anteriorly to the sternum, to which it was adherent. Inferiorly it extended 
to the heart, pushing the latter to the left, and laterally it encroached on both 
pleural spaces (more on the right one), where it was adherent to both lungs. 

There was massive thrombosis in both the internal jugular and the subclavian 
veins, the thrombi extending into the tributaries of both of the arms. 

The cut surface of the tumor was variegated, some areas being yellow and 
others gray or deep red. Some portions were soft; others were firm, and still 
others aimost cartilaginous. 

Microscopically, the tumor was made up of two rather definite types of cells. 
One was an elongated columnar cell, staining dark, which tended in many areas 
to form acini. The cytoplasm stained deep pink and was smooth. The nucleus 
varied in shape and size but was usually oval and vesicular. The other type of 
cell bore a striking resemblance to a plasma cell but was larger. Its cytoplasm 
was pink and smooth, and its nucleus, eccentric, hyperchromatic and round or oval. 
Numerous mitotic figures and dividing forms were seen. These cells were arranged 
in histoid fashion and were separated by a scant fibrovascular stroma. 
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The tumor as a whole was very vascular, and in some areas it appeared angioma- 
tous, with numerous areas of hemorrhagic extravasation. The walls of the blood 
vessels were thin. Many vessels contained platelet thrombi, some of which showed 
hyalinization and calcification, A characteristic feature of the growth was its 
tendency to invade the lymphatics and blood vessels. In some sections the neoplasm 
also showed a tendency to grow in strands or groups of deeply staining cells 
separated by myxomatous and hyaline substance in which were many young fibro- 
blasts. Large portions of the tumor showed degenerative changes and calcium 
deposition. Other portions showed areas of necrosis with peripheral infiltration 
by polymorphonuclear cells. 

The pericardial sac contained about 1,500 cc. of a cloudy straw-colored fluid. 
The epicardium was covered by fibrinopurulent exudate. The neoplasm extended 
into the upper portion of the pericardium. 

The right pleural cavity was filled with a large amount of fibrinopurulent 
exudate compressing the lung. 

The posterior mediastinal and supraclavicular lymph nodes were enlarged and 
on microscopic examination showed metastatic groups and strands of cells similar 
to those of the main tumor mass. 

Although the history of this case as well as the location of the tumor suggests 
the possibility of a thymic neoplasm, still the histologic structures fail to fulfil the 
criteria for this type of growth and suggest an origin from an epithelial structure 
such as a branchial rest. References to this type of neoplasm in the literature are 
scant. Getzowa, in a study of serial sections of thyroids from idiots and cretins, 
found many tubular structures and solid groups of cells which histologically 
belonged neither to the thyroid nor to the parathyroid. These she considered to 
be rests of the ultimobranchial bodies. 

Langhans described five cases of tumor of the ultimobranchial body. In each 
of these cases the structure of the tumors, he believed, resembled closely the cell 
groups described by Getzowa. , 

Ewing also described two cases of a similar tumor which he believed to have 
originated in the ultimobranchial body, and in our case examination of the gross 
and microscopic specimens suggested the possibility of a similar origin. 


DIFFERENT Forms oF LEIOMYOSARCOMA Urerr. Louise H. MEEKER. 


Myoma of the uterus furnishes 50 per cent of all tumors. Less than 2 per cent 
are malignant. Four specimens differing in gross morphology are presented: (1) a 
large pedunculated form, (2) a circumscribed lymphangiectatic form, (3) a circum- 
scribed cystic type and (4) a diffuse form. They do not differ in minute histology, 
and the gross difference seems to depend largely on the situation of the primary 
focus and its relation to the blood vessels and lymphatics in the associated connective 
tissue. Types 3 and 4 deserve special mention. 

In type 3, the cysts are usually produced by dissolution of connective tissue and 
accumulation of lymph, which pushes the muscle nodes to the periphery of the 
tumor. Cavities of the type I am presenting are exceedingly rare. Cullen stated 
in 1909 that there was only one tumor of this type among 1,674 examples of myoma 
of the uterus reviewed by him. Hellier in 1914 published a report of such a tumor 
which he considered remarkable. The inner wall was marked by prominent gyri 
and was lined by many layers of closely packed smooth muscle cells. Other 
examples are wanting or are not described in histologic detail. All the cystic forms 
of this type are described as of the size of a grapefruit. 

In type 4, the connective tissue of the myometrium in general shows lymph- 
angiectasis, and the multiple foci of the myoma form ramifying tumer pegs through- 
out the distended lymphatics (a modification of myoma gyratum?). Few tumors 
of this type have been reported. There are descriptions of such tumors, but the 
details are more or less vague. Examples are described in reports of R. Meyer, 
and several are cited by him. Boyd has said that the type is so rare that it need 
not be considered. Frank has described similar ramifying growths under the title 
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“Fibromyomasis—an Unclassified Plexiform Endolymphatic Proliferation of the 
Uterus.” In the one which I show there is no glandular epithelium or mucosal 
stroma to suggest origin in a previous adenomyoma. 

Although these four examples of leiomyosarcoma of the uterus differ in gross 
structure they are the same in cell type. The neoplastic cell in each instance is 
a small round or spindle-shaped cell with rounded nucleus and scanty cytoplasm. 
It does not exhibit polymorphism, and mitotic figures are not abundant. The active 
cell is a muscle cell of embryonal type, and the connective tissue does not participate 
in the neoplastic process. 

The greatest variation is seen in the degeneration and liquefaction of the 
connective tissue and the relation of this to the lymph stasis. I find abundant 
hyaline degeneration and extensive liquefaction in both the tumors and the con- 
nective tissue of the general myometrium of the diffuse growths. The myoblasts 
are most abundant where the lymph is most abundant both in the partly liquefied 
matrix and in the lymph channels. 

. One is reminded that the connective tissue of the uterus contains embryonal 
smooth muscle cells that multiply greatly during pregnancy. That these cell rests 
may give rise to tumors has been suggested and seems probable. If connective 
tissue secretes a hormone, as claimed by several investigators, doubtless the 
extremely labile connective tissue of the uterus has its own type of hormone to 
balance the hormonal stimulus which promotes activity of uterine muscle, and a 
change in the drainage and the amount of lymph may upset this balance, allowing 
one or the other tissue to predominate. Such a condition may be local or under 
certain circumstances widespread, and multiple turhors arising from the muscle rests 
may produce the diffuse sarcoma of muscle origin. 


DISCUSSION 


ALFreD PLaut: In the last ten years, my associates and I have seen only two 
examples of leiomyosarcoma of the uterus. I agree with Dr. Meeker that the 
percentage given in the older literature is entirely too high. One can easily make 
a test by carefully choosing a high power microscope field of an ordinary cellular 
myoma uteri and asking a younger pathologist what he calls that. Quite often 
one will hear the diagnosis sarcoma. 

I should like to ask Dr. Meeker whether her last case is supposed to be similar 
to the case which Dr. Robert T. Frank presented several years ago at the Graduate 
Fortnight of the New York Academy of Medicine. If I remember correctly, the 
cells of that tumor, of a kind which I had never seen before, or after, seemed to 
conform to those of the stroma of the endometrium more than to muscle cells. If I 
understood Dr. Meeker correctly, I heard her refer to Dr. Frank’s case, and I 
wonder what the relation,of these two types of tumor may be. I also should like 
to ask how far the gross appearance of Dr. Meeker’s tumors was suggestive of 
sarcoma. Did the cut surfaces have the characteristic look of cut crab meat or 
fish meat? 


S. H. Potayes: Was the endometrium involved in all of these four cases, or 
just in one? 

NatHan C,. Foor: Can Dr. Meeker give any statistics of the likelihood of 
metastases? As I understand it, it is extremely rare for sarcoma of this type to 
metastasize, but one is often confronted by the surgeon who asks about the 
likelihood of metastases in such cases. 

_Loutse H. Meexer: In reply to Dr. Plaut, I should like to say that I think 
Dr. Frank intended to convey the idea that the stromal cells of the endometrium 
were the active cells in his tumor. The cells in such a case are, according to the 
opinion of Ewing, embryonal muscle cells. 

As to the tumors having the characteristic appearance of sarcoma, that is 
questionable. They looked as though they might be sarcoma, but I do not know 
that I could say they did positively, except in the case of the diffuse tumor, which 
certainly suggested sarcoma. 
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In regard to involvement of the endometrium, there was no involvement of it 
except from pressure, which produced the polypoid thickenings. The idea that 
endometrium may have extended into blood vessels, as Sampson thought, to give 
origin to the tumor of diffuse type and that then the glandular elements were 
destroyed by pressure does not seem to be borne out here. There was nothing 
to suggest any relation to the endometrium or to the endometrial stroma. It was 
all embryonal muscle which produced the active proliferating tumor. 

In answer to Dr. Foot, tumors of this type sometimes metastasize, but metastasis 
is very rare. The surgeons who operated in these cases are questioning what 
will happen before the end of five years. 


LEIOMYOSARCOMA OF THE GALLBLADDER. Louise H. MEEKER. 


The specimen is presented because of the rarity of muscle sarcoma of the gall- 
bladder. It is from a case included by Dr. John F. Erdmann in his recently 
published article, “Neoplasms of the Gall Bladder.” Few cases of undoubted 
sarcoma of the gallbladder have been reported. In only a small number of these 
was the tumor derived from muscle. Gaetani’s summary of thirty reputed cases, 
published in 1932, included only one of leiomyosarcoma. The microscopic picture 
is that of closely packed large embryonal muscle cells, varying in shape from 
round to polyhedral, with fairly frequent mitotic figures. 


FILTRATION AND SECRETION IN THE HuMAN Kupney. Homer Situ (by 
invitation). 

It is supposed that the remote ancestor of the vertebrates possessed a tubular 
kidney draining the body celom, such as is observed in most invertebrates and 
especially in the annelids. The glomerulus, which is found only in the kidney of 
the vertebrate, is supposed to have been evolved by some primitive chordate to 
facilitate the excretion of water from the body. This postulate rests in part on 
the currently accepted views of renal function and in part on the paleontological 
evidence that the earliest definitive fishes were inhabitants of fresh water. The 
first glomerular forms, it should be noted, may well have been in highly organized 
vertebrates ; the postulate does not require, as Chamberlain has suggested, that the 
first chordates themselves were evolved in fresh water, but only that the special 
character of the glomerular kidney indicates a fresh water habitat at the time 
when this character was established. 

So long as the organism remained in fresh water (dipnoans, ganoids and 
teleosts) or in intimate dependence on it (amphibians) this excretory arrangement 
persisted ; but with the secondary assumption of a marine habitat (teleosts) where 
the osmotic gradient was reversed and the excretion of water reduced, or with the 
assumption of terrestrial life, in which conservation of water became a necessity 
(arid-living reptiles and birds), the organism no longer needed and could no longer 
economically use this primitive water-excreting mechanism. There was thus a need 
to either (a) discard or reduce the glomeruli or (6) amend their primitive function 
by adding distally a more efficient mechanism for the reabsorption of water. The 
first process appears to be occurring in the marine teleosts and in the reptiles. In 
the mammals and possibly to some extent in the birds, on the other hand, the 
addition of the loop of Henle has permitted the reabsorption of water against the 
osmotic pressure of the metabolites in the urine ; consequently in these the glomeruli, 
although still very active as filters, have become secondarily incorporated into a 
filtration-reabsorption system which permits the excretion of waste products with- 
out the excretion of excessive quantities of water. 

In man the quantity of glomerular filtrate (glomerular clearance) is about 100 
to 125 cc. per minute. The urea clearance is considerably lower, probably because 
of reabsorption some place along the tubular system. The creatinine clearance is 
higher by about 40 per cent, and the phenol red clearance is more than three times 
as great, in both instances because of tubular excretion from the postglomerular 
blood. Other substances which are normally absent from the urine (dextrose, 
creatine, etc.) show an increasing clearance as the level of the plasma is raised. 
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DISCUSSION 


Atrrep Piaut: Is there a special behavior of the glomerular apparatus of 
fish which change from sea water to fresh water and vice versa, for instance, the 
eel, which leaves the depth of the mid-Atlantic and migrates to the estuaries of 
America and Europe, with the young returning from the rivers to the original 
place? 

Homer SmitH: Dr. Plaut’s question touches subjects which are being investi- 
gated. It seems, a priori, that there must be a physiologic mechanism for reducing 
glomerular activity when fishes go from fresh into salt water. There are observa- 
tions which indicate that the glomeruli of the eel, in particular, are under physio- 
logic control, but how that control operates, I do not know. It has been sug- 
gested for frogs and fish that there are shunts between the afferent and efferent 
arterioles so that the blood can be sent through without crossing the entire capillary 
bed. That might be one method. Another method might be that of an ischemia 
of the kidney. Nothing is known about the details of the mechanism involved, 
and my associates and I are interested in finding out whether such physiologic 
mechanisms condition the migration of fish like the eel from fresh water into 
salt water. 


THE Tuirp DIMENSION IN PATHOLOGIC INVESTIGATION. JEAN OLIVER (by invita- 
tion). 

The importance of the third dimension in investigations of morphologic changes 
in diseased tissues was illustrated by the demonstration of plastic preparations 
of the abnormal nephrons of the kidney in chronic Bright’s disease. These struc- 
tures were shown in model reconstructions by the Born wax plate method and in 
microdissections of tissue macerated in strong hydrochloric acid. The various 
changes that have been observed in the course of the nephron from the glomerulus 
to the pelvis of the kidney were shown (Arcu. Patu. 15:755, 1933; 18:777, 1934; 


19:1, 1935) and attention drawn to the possible use of these methods in the 
investigation of other morphologic problems. 


DISCUSSION 


Homer SmiruH: I should like to ask what proportion of glomeruli might still 
be functioning in the kidney, in a case of extremely severe chronic glomerulo- 
nephritis, or what proportion of aglomerular tubules, when the glomeruli are gone: 
Is it 1 in 100,000, 1 in 1,000 or 1 in 10? 

James A. SHANNON: What proportion of the glomeruli in pathologic cases 
have hypertrophy of Ludwig’s vessel? Is it a common thing? 

Jean Ouiver: In regard to the frequency of occurrence of aglomerular tubules 
I should reply that my associates and I are still working on this problem, and I 
do not think I am prepared as yet to make a definite statement about it. The 
answer is complicated by the fact that chronic glomerulonephritis seems to produce 
two architectural forms of kidney: In one there is a very diffuse change char- 
acterized by simple atrophy of the proximal convolutions, and in that form it is 
only very occasionally that one finds aglomerular tubules. This sort of kidney is 
usually found when the disease has been fairly rapid in its development, or perhaps 
it would be better to say, when it shows high intensity throughout its course— 
when there are no remissions. The other type of kidney is quite different, because 
the changes are decidedly patchy. There are areas that are similar to what I have 
described, that is, where atrophy is the outstanding change in the nephrons, but 
there are other areas in which the nephrons are not only well preserved, but are 
hypertrophic and hyperplastic. You have all seen these two pictures in sections 
of kidney showing chronic giomerulonephritis. One is the smooth kidney of Fahr, 
and the other is the nodular kidney. It is in the latter type, the type in which 
the disease has gone on for years—the patient has shown remissions, he has been 
quite ill for long periods of time and then apparently well for weeks or months— 
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that one finds aglomerular tubules. But I do not think I can give any accurate 
figure as to what the proportion is, though I can say they are common. One can 
find them without any difficulty if one looks in one of the better preserved portions 
of the kidney. 

I have the same difficulty in answering the second question as to how frequent 
the occurrence of Ludwig’s vessel is. It is practically impossible to find this 
vessel in normal kidneys. In fact, in a normal kidney I have never found one that 
I was certain of. Moreover, there is a practical difficulty in identifying the vessel 
of Ludwig and this comes from the fact that the afferent vessel may subdivide 
and go to two or more glomeruli; if one breaks off a branch and does not know 
one has broken it off, one has something that apparently fulfils the requirements 
of Ludwig’s vessel. The real vessel of Ludwig comes off at almost a right angle 
from the afferent vessel. If one has been careful, one knows there never was a 
glomerulus there. If one is fortunate, there are capillaries on the end of the vessel. 
In that case there is no question but that the finding is Ludwig’s vessel. But in 
the normal kidney it is almost impossible to find an example. In abnormal kidneys 
it is fairly easy to find examples, but again I hesitate to give a figure. It would 
mean dissecting several hundred specimens, and one would have to be sure in the 
several hundred that one had prepared that one had not missed any vessel of 
Ludwig. Then, of course, if one were sure of one’s facts, one could give a statistical 
figure, but this would be a difficult thing with this technic. I think it is permissible 
to say that Ludwig’s vessel and the aglomerular tubule are found frequently, but 
I do not think I dare say much more than that. 

Homer SmitH: In the illustration shown do you know whether that instance 
of Ludwig’s vessel goes to the proximal or to the distal tubule? 

Jean Ontver: It goes to the neighborhood of both. I do not think I can 
say it goes to one, because the two tubules are so mixed. 
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Book Reviews 


La protidémie et la pression osmotique des protides: Recherches expéri- 
mentales et applications cliniques. By Antoine Codounis, Professeur 
agrégé a la Faculté de Médecine d’Athénes. Preface by Professeur Ch. Achard. 
Paper. Price, 36 francs. Pp. 212.. Paris: Masson & Cie, 1934. 


Prior to his appointment at the University of Athens, Codounis was associated 
with Achard in Paris. He published with Achard and with other collaborators a 
long series of articles on various aspects of the same subject with which this book 
deals. This work, which received the prize of the Academy of Medicine in Paris, 
is a summary of all those publications, with brief references to the work of other 
authors. Introductions by Achard and Codounis occupy six pages. 

The first part, of fifty-five pages, deals with experimental investigations. It 
begins with a presentation of methods, particularly of the author’s own technic of 
the determination of protein. Then follow discussions: (a) of the properties of 
serum protein and of its fractions; (b) of the origin of these fractions and of their 
relation to the liver, lungs, spleen, kidneys, stomach and thyroid; (c) of the influ- 
ence of cathartics and of thirst on the blood proteins of the dog. Very valuable is 
the next chapter on the blood proteins in normal animals that are commonly employed 
for experimental work (the horse, the rabbit, a few species of monkeys, the dog 
and the guinea-pig). Results of studies dealing with the influence on blood pro- 
teins of experimental amyloidosis and experimental intestinal obstruction in the 
dog, of immunization and of various experimental infections in the horse and of 
infections in the monkeys are recorded. 

The major part of the book, consisting of one hundred and fifteen pages, is 
devoted to a presentation and analysis of a large mass of data dealing with the 
variation of blood proteins in various diseases of man. The series includes twenty- 
two normal healthy persons, twenty pregnant women, ten new-born babies and 
three hundred and thirty patients afflicted with various diseases. The examinations 
included an estimation of osmotic pressure, total proteins, albumin, globulin, the 
albumin-globulin ratio and, in some cases, lipoids and cholesterols. The finding of 
a reversal of the normal albumin-globulin ratio, owing to a lowering of the total 
proteins, but particularly of the albumin, in various acute and chronic infectious 
diseases, confirms a few older reports. In striking contrasts are the normal or 
slightly elevated values for protein in tuberculous meningitis, while a similar 
change is present in pulmonary tuberculosis and in other infectious diseases. The 
prognostic value of the low protein level is illustrated with histories of cases. A 
study of fifty-one cases of various forms of nephritis and of nephrosis, with the 
clinical and laboratory data, should prove of value to clinicians and investigators, 
even if they would not agree with the conclusions of Codounis. 

The chapters dealing with the diseases of the heart and blood vessels and of 
the blood, the liver, the digestive tract, the endocrine glands and the nervous system 
and with malignant tumors contain valuable observations. Codounis concludes this 
section with the significant remark that the disturbances of the protein balance are 
a nonspecific phenomenon similar to the sedimentation reaction of erythrocytes. 
That impression forces itself all along on the reader. If the different and laborious 
chemical estimations add little or nothing to the information offered by the simple 
sedimentation test of erythrocytes, the choice between the two should be easy. 

The book closes wih a short chapter on the osmotic pressure of proteins and 
its significance in pathology. The bibliography lists one hundred and eighty-two 
titles and is obviously incomplete with regard to German and American publications, 
among which even fundamental recent articles were omitted. On the other hand, 
the publications of Achard and of his associates take up about one third of the 
whole list. The American student of the subject will find the accumulated labora- 
tory data of considerable value, but if he seeks information, according to the 
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reviewer, he will find more of it, more clearly presented and more easily accessible, 
in the sixty pages of chapter XIII in the first volume of Peters and Van Slyke’s 
“Quantitative Clinical Chemistry.” 


The Pathology of Internal Diseases. By William Boyd, M.D., M.R.C.P. 
(Edin.), F.R.C.P. (Lond.), Dipl. Psych., F.R.S. (Can.); Professor of Pathol- 
ogy in the University of Manitoba; Pathologist to the Winnipeg General 
Hospital. Second edition, thoroughly revised. Price, $10. Pp. 904, with 335 
illustrations. Philadelphia: Lea & Febiger, 1935. 


It is a pleasure to welcome the second edition of this book. Major alterations 
have been made in many sections, and much new material has been added. The 
references at the end of the chapters are now arranged under subjects in place 
of alphabetically according to the authors’ names, which is of advantage when the 
titles to articles in periodicals are omitted. “The aim of the present edition has 
been to develop the subject along clinical and physiological lines even more than 
to add material which is pathological in the strict sense of morbid anatomy.” 
The scope of the book is best shown by the subjects of its seventeen chapters: 
diseases of the heart, arteries, respiratory system, stomach and duodenum, intestines, 
liver and gallbladder, pancreas, kidneys, adrenal glands, thyroid gland, parathyroid 
glands, pituitary body, blood, bone marrow, spleen, lymph nodes and thymus gland 
and nervous system. The book consequently covers the field usually included under 
the term internal medicine, except that acute infectious diseases such as measles, 
scarlet fever, smallpox, tularemia, undulant fever and whooping cough have not 
been included. This omission will be a disappointment to many readers. As 
indicated by the quotation from the preface, the general plan is to discuss the 
nature, the etiology and the structural changes of internal diseases, with special 
reference to the relations between the clinical manifestations and the lesions. The 
illustrations answer their purpose well. The style is clear and fluent. There 
may be a slight tendency to resort to general phrases to explain obscure phenomena. 
This is illustrated by the following statement from the section on sudden cardiac 
death: “Finally there remains a group of cases in which the patient dies of 
sudden heart failure, but no satisfactory cause can be assigned. Such cases may 
be put down to shock, status lymphaticus or a visitation from God.” And in 
discussing infectious processes probably too many effects are ascribed offhand to 
“the action of the toxin.” The statement on page 296 that food-handlers constituted 
the chief danger in the Chicago outbreak of amebic dysentery in 1933 should not 
be allowed to stand, because the main factor in that outbreak was contamination 
of the water supply in two hotels. Under heart block (p. 63) it is stated that 
the course of the conduction system is described at the beginning of the chapter, 
but it appears that in the revision of the first edition that description has been 
omitted. 

The book is an excellent introduction to the study of clinical medicine and 
will be of special interest to medical students as they enter clinical work as ward 
clerks and interns, as well as to physicians who wish to refresh their knowledge 
of the pathology in the broad sense of internal diseases. 
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A BrstiocRaPpHy oF Two Oxrorp Puystoiocists: Ricnuarp Lower, 1631-1691; 
Joun Mayow, 1643-1679. John F. Fulton, M.A. Oxon., Sterling Professor of 
Physiology in the Yale University School of Medicine. Pp. 62, with 7 figures. 
London: Oxford University Press, 1935. 


Tue DETERMINATION OF IODINE IN BIOLOGICAL SuBSTANCES. Medical Research 
Council, Special Report Series, No. 201. C. O. Harvey. Price, 1 shilling. Pp. 43. 
London: His Majesty’s Stationery Office, 1935. 





Forensic Mepicine: A Text-Book For STUDENTS AND A GUIDE FOR THE 
PRACTITIONER. Douglas J. A. Kerr, M.D., F.R.C.P.E., D.P.H.; Lecturer on 
Forensic Medicine in the School of Medicine of the Royal College, Edinburgh; 
The Police Surgeon and Medical Referee to the City of Edinburgh. Price, $5.50. 
Pp. 311, with 40 plates, 4 color plates and 30 other figures. London: A. & C. 
Black, Ltd. (New York: The Macmillan Company), 1935. 


A Textsook oF Lasoratory DIAGNOSIS WITH CLINICAL APPLICATIONS FOR 
PRACTITIONERS AND STUDENTS. Edwin E. Osgood, M.A., M.D.; Assistant Pro- 
fessor of Medicine and Biochemistry, Director of Laboratories, University of 
Oregon Medical School. Second edition. Price, $6. Pp. 585, with 27 text figures 
and 10 colored plates. Philadelphia: P. Blakiston’s Son & Co., 1935. 


AGENTs oF DISEASE AND Host RESISTANCE; INCLUDING THE PRINCIPLES OF 
IMMUNOLOGY, BACTERIOLOGY, MycoLocy, ProrozooLocy, PARASITOLOGY AND VIRUS 
Diseases. Frederick P. Gay and Associates. Price, $10, Pp. 1581, with 212 
figures, 6 color plates and 60 diagrams. Springfield, Ill.: Charles C. Thomas, 
publisher, 1935. 


HuMAN PatnHotocy: A Textsoox. Howard T. Karsner, M.D., Professor 
of Pathology, Western Reserve University. With an introduction by Simon 
Flexner, M.D. Cloth. Fourth edition, revised. Price, $10. Pp. 1013, with 18 
illustrations in color and 433 in black and white. Philadelphia: J. B. Lippincott 
Company, 1935. 








A Textsook or GENERAL Bacteriotocy. Edwin O. Jordan, Ph.D., Professor 
of Bacteriology in the University of Chicago and in Rush Medical College. 
Eleventh edition. Cloth. Price, $6. Pp. 825, with 202 illustrations. Philadelphia: 
W. B. Saunders Company, 1935. 


CLINICAL PARASITOLOGY AND TropicAL Mepictne. Damaso de Rivas, B.Sc., 
Biol., M.S., M.D., Ph.D., Professor of Parasitology in the Graduate School of 
Medicine and Assistant Professor in the Department of Pathology, University of 
Pennsylvania. In collaboration with Carlos T. de Rivas, B.A., M.D., Pathologist 
to the Santo Tomas Hospital, Panama. Price, $5. Pp. 367, with 145 illustrations. 
Philadelphia: Lea & Febiger, 1935. 
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The asterisk (*) preceding the page number 
indicates an original article in the Archives. 
Subject entries are made for all articles. Author 
entries are made for original articles and 
society transactions. Book Reviews, Obituaries 
and Society Transactions are indexed under these 
headings in their alphabetical order under the 
letters B, O and 8, respectively 


Abnormalities: See also Monsters; etc.; and 
under names of organs and regions, as 
Extremities; Heart; Intestines; Spinal 
Cord; etc. 

duplication of Meckel’s diverticulum with 
other congenital anomalies, *245 

Abortion, embolic transmission of rubber cathe- 
ter into heart in, 151 

Abscess: See under names of organs and 
regions, as Liver, abscess; etc. 

Acetone: See Blood, ketone bodies 

Acid, bromcaproic, effect on rat sarcoma, 803 

base-protein-acid compounds, *683 


Acid-base equilibrium, alkali reserve in blood 


and in spinal fluid in experimental acidosis, 


135 
susceptibility to dental caries in rat; influence 
of orange juice and acid-base balance of 
diet, *857 
Acidosis: See also Blood, ketone bodies 
experimental, alkali reserve in blood and in 
spinal fluid in, 135 
Actinobacillosis: See Actinomycosis 
Actinomycosis, allergic reactions of actinomy- 
cetes, 7 
Adamantinomas of hypophyseal stalk and sphe- 
noid bone, 9 
Addison’s Disease, pituitary gland in, 314 
with atrophy of cortex of adrenal gland, 649 
Adeno-acanthoma of pylorus, 806 
ae of stomach, thrombocytopenic 
purpura associated with, *247 
sn relation of adenoma of umbilicus 
apocrine sweat glands ae to adeno- 
fibrous of mammary gland, 
Adenoma, histologic study of +. ade- 
noma, *823 
of thyroid, fat tissue in, 793 
of thyroid in experimental animals, 948 
of umbilicus, relation to apocrine sweat glands 
and to adenofibrosis of mammary gland, 131 
Adipose Tissue: See Fat 
Adrenals: See Suprarenals 
Agglutinins: See also under Antigens and Anti- 
bodies; Blood, groups; Immunity ; _— 
nucleosis, infectious ; Pneumococci ; 
a of agglutinins within lymph Sie 


group specific substances in fresh human milk 
and in milk stains, 151 
incompatibility of blood of same group de- 
pending on agglutinin for hitherto unknown 
receptors, 153 
medicolegal applications of blood-grouping 
with reference to agglutinogens M and N of 
Landsteiner and =e 149 
minor hemagglutinins, 498 
reaction, ultramicro technic for precipitin and 
agglutinin reactions, 332 
— occurrence of Brucella agglutinins 
n dogs, 
Agglutinogens: See Agglutinins ; Blood, groups; 
Smallpox, vaccination 
Agranulocytosis: See Angina, agranulocytic 
Air, Prey mene F cause of — associated with 
fog in valley of Meuse 
ionized, effect on leukocyte blood picture of 
guinea- -pigs, 315 
Albumin, immunological study of effects of in- 
tense sound vibrations on egg albumin, 945 


Alcohol, examination for, in persons injured in 
accidents, 152 
Alkali Reserve: See Acid-base equilibrium 
Allergy: See Anaphylaxis and Allergy 
Altschule, M. D.: Vitamin A deficiency in spite 
of adequate diet in congenital atresia of bile 
ducts and jaundice, *845 
Amebiasis, laboratory diagnosis, 154 
spread of amebic dysentery by water, 141 
Ammonia production by sarcoma; sparing effect 
of carbohydrate, 490 
Amylase, physiological validity of enzyme (amy- 
lase) determinations in tumor tissue, 804 
Amyloidosis ; amyloid contracted kidneys, 795 
atypical amyloid disease, 128 
etiology, 163 
Anaphylaxis and Allergy: See also Glucose; 
Malt; Milk; etc. 
allergic reactions of kidney, 802 
anaphylactic reactions after removal of in- 
hibitory substances, 802 
experiments relative to vaccination against 
tuberculosis with Calmette-Guérin bacillus 
(BCG), *343 
flaring up of injection sites in allergic guinea 
pigs, 945 
grading of local skin reactivity to bacterial 
filtrates, 941 
hypersensitiveness and immunity to foreign 
proteins, 943 
hypersensitiveness in dogs after experimental 
pneumococcus lobar pneumonia, 940 
intradermal, and serum tests, 939 
—_— skin reactivity to Bacillus tuberculosis, 


quantitative study of serum precipitin in ana- 
phylaxis in rabbit, 944 
specificity of anaphylactic vascular contrac- 
tility of white rats, 802 
with pollen, 940 
Anemia, erythrocontes and erythropoiesis in per- 
nicious anemia and in embryo, 792 
nature of, in acute leukemia, *725 
sickle cell, siderofibrosis of spleen in, 131 
Anencephaly: See Monsters 
Aneurysm, carotid; serpentine aneurysm of in- 
ternal carotid artery with resulting encepha- 
lomalacia and cerebral hemcrrhage, *3)} 
multiple, probably syphilitic, associated with 
rheumatic carditis, 655 
Angina, agranulocytic; acute experimental sto- 
matitis in dogs with leukopenia, 633 
ete etiology of agranulocytosis, 


Angioma, multiple hemangioblastoma of spinal 
cons with syringomyelia (Lindau’s disease), 
Angiosarcoma, generalized, primary, of lymph 
nodes, *760 
Anomalies: See Abnormalities ; and under names 
of organs and regions 
Anopheles: See Mosquitoes 
Antibodies: See Antigens and Antibodies 
Antigens and Antibodies; antigenic differences 
between related bacterial strains; criticism 
of mosaic hypothesis, 800 
are antibody actions due to separate anti- 
bodies? 944 . 
. <r of artibody in immune serum, 


hemolytic, for sheep and ox erythrocytes in 
infectious mononucleosis, 639 
réle of precipitin in removal of intravenously 
injected antigen, 944 
Antiserum : See under names of various diseases 
Antitoxin: See under Diphtheria; etc. 
Aorta, sclerosis; atherosclerosis of aorta as 
observed in 1000 necropsies of persons over 
20 years of age, 937 
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Aorta—Continued 
sclerosis; early incidence of spontaneous 
medial degeneration (‘arteriosclerosis’) in 
aorta of rabbit, 
Aortitis, suppurative, report of 2 cases, 812 
Apoplexy: See Brain, hemorrhage 
Apparatus: See also Instruments 
for fixation of lungs in inflated state, *77 
Appendix, endometriosis of, 955 
mucus-containing stones in, 795 
Aronson, J. D.: Inflammation in syphilitic and 
nonsyphilitic rabbits, 956 
Arrhenoblastoma, 33 
Arsenic keratoses and carcinoma, 491 
necrosis of stomach after intravenous injec- 
tion of neoarsphenamine, *891 
Arsphenamine, necrosis of stomach following 
intravenous injections of neoarsphenamine, 
500, 
Artefacts in central nervous system in relation 
to changes ascribed to electric current, 485 
Arteries: See also Aneurysm; Aorta; Arterio- 
sclerosis; Blood vessels; Embolism; Peri- 
arteritis ; Thrombosis 
bullet in left femoral artery; intravascular 
migration of projectiles, 150 
coronary, fatal pericardial hemorrhage due to 
rupture of, 797 
coronary, lesions in rheumatic fever, 318 
coronary sclerosis, pathology of, 316 
endarterial cellular buds of thyroid, 132 
inflammation ; tuberculous arteritis, 488 
pulmonary; Ayerza’s disease, 954 
Arteriosclerosis, Aortic: See Aorta, sclerosis 
coronary, pathology of, 316 
effect of iodine on cholesterol-induced athero- 
sclerosis, *337 
experimental cholesterol, und its relationship 
to human arteriosclerosis, *81, *259 
gastric, and etiology of ulcer (vascular lesions 
in surgically excised stomachs), *189 
glomerular changes in arteriosclerotic con- 
traction of kidney, 480 
in Sweden, 321 
spontaneous, in rats, *708 
Arteritis: See Arteries, inflammation 
Arthritis: See also Rheumatism 
deformans, experi tal production of ankylo- 
poietic arthritis, 792 
rheumatoid, gross and histologic changes in 
knee joint in, *507 
Asbestosis: See Pneumoconiosis 
Aschoff Body: See Rheumatic Fever 
Ascites, relation of plasma proteins to ascites 
and edema in cirrhosis of liver, 134 
Ash, a Mechanism of pathologic calcification, 
*6 





Atherosclerosis: See Arteriosclerosis 
Auer’s Bodies: See Leukemia 
— ne effects of splenic autoly- 


sa , 
Avitaminosis: See under Vitamin 
Ayerza’s Disease: See Arteries, pulmonary 


BCG: See under Tuberculosis 
Bacilli: See Bacteria 
Bacteremia, passage of bacteria from lungs into 
blood stream, 140 
Bacteria: See also under Meningococci; Pneu- 
mococci; Streptococci ; bercle Bacilli; 
Typhoid, bacilli ; Viruses ; etc. 
abortus and melitense group; Brucella infec- 
tion of swine, 327 
abortus and melitense group; experimental 
brucelliasis in dogs, 487 
abortus and melitense group; pathogenicity 
for cattle of Brucella strains from undulant 
fever in man, 141 
abortus and melitense group; spontaneous 
——— of Brucella agglutinins in dogs, 


Bordet-Gengou: See Whooping cough 

cellular reactions to acetone-soluble fat from 
mycobacteria and streptococci, 634 

coli; renal denervation ; effect of daily injec- 
tions of colon bacilli and pitressin on de- 
nervated kidney of dog, *548, 812 
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Bacteria—Continued 
cornybacteria; coccus forms of Cornybac- 
terlum aiphtheriae, 141 
Friedlinder: See Bacteria, mucosus capsulatus 


group 
grading of local skin reactivity to bacterial 
filtrates, 941 
granulosis, relation to trachoma, 486 
inflammation and bacterial invasiveness, 499 
mechanizing the viable count, 496 
mucosus capsulatus group; abscess of liver 
due to Friedlinder’s bacillus, 649 
mucosus capsulatus group; influence of pu on 
dissociation of Bacillus Friedlinder and 
Mycobacterium tuberculosis, 487 
nucleus, problem of, 638 
Paratyphoid Enteritidis Group: See Bacteria, 
typhoid group 
Shiga: See Dysentery 
Sonne’s: See Dysentery 
typhoid group; mucoid variants of Bacterium 
paratyphosum B, 328 
variation, technical errors in studies, 326 
Bacteriophage, staphylococcic, 488 
Bacterium: See Bacteria 
Baker, M. Q.: Suppurative aortitis; report of 
2 cases, 
Barbital and Barbital Derivatives; red colora- 
tion of body in barbituric poisoning, 150 
Bartels, E. C.: Acute ulcerative esophagitis ; 
pathologic and clinical study of 82 cases 
observed at necropsy, *369 

Basophils: See under Erythrocytes 

Bauer, W.: Cellular constituents of bovine 
synovial fluid, 158 

Beck, G.: Fiber and nuclear structures in case 
of hypoplasia of cerebellum, 306 

Belk, W. P.: Minor hemagglutinins, 498 

Bennett, G. A.: Cellular constituents of bovine 


Benzanthracene, action of 1: 2:5: 6-dibenzan- 
thracene on Obelia geniculata, 946 
production of tumors in fowl with colloidal 
solution of 1:2:5: 6- dibenzanthracene, 644 
Bile, hemoglobin; h globi in toxic 
conditions, 314 
lipids in liver of cat during bile stasis and 
biliary decompression, *535 
pigment formation in metastases of carcinoma 
of liver, 807 
study from human gallbladder, 161 
Bile Ducts, lipids in liver of cat during bile 
stasis and biliary decompression, *535 
renal lesions following injection of sodium 
dehydrocholate in animals with and without 
biliary stasis, *866 
vitamin A deficiency in spite of adequate diet 
in congenital atresia of bile ducts and 
jaundice, *845 
wes * ay formation in tissue cultures of spleen, 


Bilirubinemia: See Blood, bilirubin 
Bladder, urinary, fibrinous balls in, 634 
Blood: See also Erythrocytes ; Leuk ocytes 
alkali reserve in blood and in spinal fluid in 
experimental acidosis, 135 
bactericidal properties ; thermostabile bacteri- 
cidal substance in human serum, 639 
bilirubin ; effect of injection of bilirubin and 
bile salt on ven den Bergh reaction, 502 
calcium-ion concentration in, 134 
circulation, physiology and pathology, 792 
coagulation, quantitative studies, 163 
Diseases: See Anemia; Leukemia; etc. 
examination of blood qualities M and N, 640 
fat content in blood of right side of heart in 
case of fatal fat embolism, 814 
fats, effect of total hepatectomy on, 163 
fibrin ; effect of dissociation of streptococci on 
their fibrinolytic and antifibrinogenic ac- 
tivity, 811 
fibrin; occurrence of antifibrinolytic proper- 
ties in blood of patients with acute hemo- 
lytic streptococcus infections, 939 
glutathione content of blood and plasma in 
human cancer, 133 
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Blood—Continued 
groups; errors in technic in forensic blood 
grouping test, 151 

groups ; incompatibility of blood in same group 
depending on — for hitherto un- 
known receptors, 153 

groups; medicolegal applications of blood 
grouping with reference tc agglutinogens M 
and N of Landsteiner and Levine, 149 

groups ; relation ey subgroups and trans- 
fusion reactions, 1 

groups; relation between type specific carbo- 
hydrates of pneumococci and blood group 
specific substance, 639 

groups; results obtained from medicolegal ap- 
plication of MN and four gene theories, 152 

oo ie — ic of demonstrating properties M 
an a 

growth-promoting and growth-inhibiting prop- 
erties in blood of mice resistant to tar- 
sarcoma, 643 

ketone bodies ; action of acetone and of ketone 
— present in diabetic blood on heart, 

parasites; effect of splenectomy on latent in- 
fection, Eperythrozoon coccoides, in white 
mice, 325 

phosphatase in compietely depancreatized 
dogs, 162 

protein regeneration controlled by diet, 478 

proteins; hyperproteinemia in multiple mye- 
loma, 949 

proteins, relation to ascites and edema in 
cirrhosis of liver, 134 

stains; precipitating antihemoglobin serum in 
diagnosis of, 

sulphur compounds; blood and plasma gluta- 
thione content in human cancer, 133 

tests, Wisconsin law on, 931 

transfusion; relation between subgroups and 
transfusion reactions, 150 

Trypanocidal Action: See Trypanosomiasis 

vessels; specificity of anaphylactic vascular 
contractility of white rats, 802 

Body, surface area, determination by photog- 

raphy, 160 

Bollman, J. L.: Susceptibility to toxic agents 

altered by variations in glycogen and fat 

content of liver, 156 

Bones, Diseases: See also Osteitis ; etc. 

fragility ; deficiency osteoporosis, *742 

histology of, in paronychia, 132 

marrow; experimental studies demonstrating 
reciprocal relationship existing between 
lymphopoiesis and myelopoiesis, 160 

marrow in cirrhosis of liver, 155 

marrow nodule in pararectal fat, 483 

marrow, states of inhibition of, 127 

osteoid osteoma, 651 

sarcoma, biopsy in, 806 

sarcoma, experimental, 642 

sarcoma of ulna, 329 

tuberous sclerosis with unusual lesions of, 793 


Boox Reviews: 


Angines lympho-monocytaires agranulocytose ; 
Leucémies Mt  cmameeah J. Cabrazés and 
R. Saric, 3 

Contribution : l'étude de la variabilité du 
virus tuberculeux; P. Denys, 821 

Experimental Bacteriology in Its Applications 
to Diagnosis, Epidemiology, and Immunology 
of Infectious Diseases: Volumes I and II; 
W. Kolle and H. Hetsch, 172 

Hormonforschung und ihre Methoden; M. 
Reiss, 820 

Kidney in Health and Disease; edited by H. 
Berglund and G. a. with the collabora- 
tion of G. C. Huber, W. T. Longcope and 
A. N. Richards, 172 

Occurrence of Lymphogranulomatosis (Stern- 
berg) in Sweden 1915-1931 and Some Con- 
siderations as to Its Relation to Tuberculo- 
sis; M. Uddstrémer, 171 

Pathology of Internal Diseases; W. Boyd, 965 


Breedis, C 


Brody, H.: 
55 


Bronchogenic Cancer : 
Brucella Abortus: 


one: 
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Boox Reviews—Continued 


Protidémie et la pression osomtique des pro- 
tides: Recherches expérimentales et appli- 
cations cliniques; A. Codounis, 964 

Repertorio sistematico dei miceti dell’uomo e 
degli animali; A. Nannizzi, 664 

Réntgenbefund und pathologisch- anatomischer 

fund bei Lungenkrankheiten. Versuch 
io kritischen Vergleichung ; M. Versé, 664 

Spleen and Resistance; D. Perla and J. Mar- 
morston, 335 

Textbook of Biochemistry; B. Harrow and C. 
P. Sherwin, 334 

The Patient and the Weather; W. F. Petersen 
and M. E. Milliken, 504 

Unfall und Hirngeschwulst: Ein Beitrag zur 
Aetiologie der Hirngeschwiilste; 0. Mar- 
burg, 820 


Books received, 174, 336, 822, 966 
Bordet-Gengou Bacillus: See Whooping cough 


Brain: See also Cerebellum ; Meninges ; etc. 


changes in cerebral cortex produced by ther- 
mocoagulation, 312 

changes in gastro-intestinal infections with 
terminal cachexia, 1 

changes in leukemia, 794 

corticospinal fibers arising in premotor area 
of monkey, 313 

diffuse cortical contusion of occipital lobe, *523 

encephalomyelitis with myelin destruction ex- 
perimentally produced in monkeys, 324 

glioma, nucleus-plasma relation of, 146 

hemorrhage; serpentine aneurysm of internal 
carotid artery with resulting encephalomala- 
cia and cerebral hemorrhage, *36 

marked deformity from meningeal cyst, 794 

softening; serpentine aneurysm of internal 
carotid artery with resulting encephalomala- 
cia and cerebral hemorrhage, *36 

pathogenesis and pathologic aspects of oto- 
genous intracranial lesions, 952 

tissue, normal and pathologic, new methed of 
preserving, 153 

tumor; differential histologic diagnosis of in- 
tracerebral neurinoma, 331 


Breast, benign neoplasms of rat’s breast, 492 


cancer, methods of grading compared with 
clinical outcome, 660 

cancer ; therapeutic action of radium on spon- 
taneous mammary carcinoma of mouse, 646 

gelatinous carcinoma, 642 

hypertrophy; gynecomastia and cirrhosis of 
liver, 937 

relation of adenoma of umbilicus to apocrine 
sweat glands and to adenofibrosis of mam- 
mary gland, 131 

: Lymphomatosis in relation to fowl 

paralysis, *379 


Bright’s Disease: See a 
Brill’s Disease: See Typ 
Brinkhous, K. M.: Quantitative studies on blood 


coagulation, 163 
Visceral pathology in scarlet fever, 


6 
er ant and chronic tracheitis, unusual case, 


See under Lungs, cancer 
See Bacteria, abortus and 
melitense group 


Brunner’s Glands: See under Duodenum 


Bugher, J. C.: Determination of body surface 
a a photography, 160 
Burge, W. E.: Mechanism of pathologic calci- 


“Kioto, *690 


Cachexia; cerebral changes in gastro-intestinal 


infections with terminal cachexia, 130 
See also under Heart; Muscles ; 


oie. mechanism of, *690 


Calcium, susceptibility to dental caries in rat ; 


influence of calcium, phosphorus, vitamin D 
and corn oil, * 


Camero, A. R.: Endometriosis of appendix, 955 
Cancer: See also Adenocarcinoma; Sarcoma; 


Tumors; etc.; and under names of organs 


and regions 
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Cancer—Continued 

action of 1:2:5:6-dibenzanthracene on 
Obelia geniculata, 946 

and arsenical keratoses, 491 

tory growth of, 808 

basal cell, dysontogenetic origin of, 170 

bearing of genetic work with transplanted 
tumors on genetics of spontaneous tumors in 
mice, 493 

blood and plasma glutathione content in, 133 

carbohydrate tolerance in, and effect of roent- 
gen radiation, 492 

cells, action of radium on, 645 

effect of goiter-producing diets on growth of 
carcinoma, sarcoma and melanoma in ani- 
mals, 947 

effect of malignant tumors on hypophysis, 146 

extragenital chorio-carcinoma in man, 

genetic factors in etiology of malignant 
tumors, 145 

growth-promoting and growth-inhibiting sub- 
stances from normal organs, 949 

in scar protected with insulating tape, 147 

influence of hormones on growth of carcinoma, 
sarcoma, and melanoma in animals, 146 

influence of magnesium on growth of car- 
cinoma, sarcoma and melanoma, 804 

inheritance, 332 

morphologic changes in cells forming epider- 
moid carcinoma, 162 

papillary syringocystadenomatous nevus and 
its relation to malignancy, 14 

relation of heredity to cancer occurrence as 
shown in strain 73, 146 

a ~ of tissue + to constitutional 

position to, 
Roffo’ 8 test ; statiatioal results of 11,000 cases, 


491 
Schubert-Dannmeyer test for cancer, 946 
so-called peripheral reaction of tumors and 
their metastases, 495 
squamous, metastasis in, 489 
statistics, long-time trend of, 495 
studies on internal organs of mice painted 
with carcinogenic agents, 328 
tar; cancer of skin and increase in incidence 
of primary tumors of lung in mice exposed 
to dust obtained from tarred roads, 643 
tar; development of multiple tumors in tarred 
and radiated mice, 493 
tar epithelioma in sympathectomized albino 
rabbit, 328 
tar; growth-promoting and growth-inhibiting 
properties in blood of mice resistant to tar- 
sarcoma, 6 
tar, review of recent literature (1927-1931 in- 
clusive), 14 
Cannon, P. R.: Effects of local immunization of 
upper respiratory tract of rabbits against 
pneum —_—, type I, 158 
Cantarow, A.: Lipids in liver of cat during dile 
stasis and billary decompression, *535 
Renal lesions following injection of sodium de- 
hydrocholate in animals with and without 
biliary stasis, *866 
oa new formation in inflammatory tis- 


127 
Carbenpéentes: See also Dextrose; Glycogen ; 
Starch; etc. 
metabolism, effect of hypothalmic lesions and 
stimulation of autonomic nervous system on, 
313 


Carcinoid: See Intestines, cancer 
Carcinoma: See Cancer 
Carlson, L. A.: Carcinoid of Meckel’s diverti- 
culum ; report of 2 cases, *587 
Duplication of Meckel’s diverticulum with 
other congenital anomalies, *245 
Carns, M. L.: Thrombocytopenic purpura asso- 
ciated with adenocarcinoma of stomach in 
young adults, *247 
Cartilage rests in tongue, 484 
transplantation of skin and cartilage in 
chickens, *28 
Casey, A. E.: Study of standard breeds of rab- 
bits in relation to transplantable malignant 
tumor, 
Cataphoresis : See Streptococci 
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Cells: See tog Cancer, cells; Phagocytes; 
ue ; % 
—_-" ‘and toxic properties of staphylococci, 


jun radial inclusions of, *665 
inclusion ; he to-adrenal’ necrosis with intra- 
ui r inclusion bodies, 1 

inclusion, in yellow fever, 638 

reaction of normal and malignant cells to fat- 
soluble colored compounds which are in- 
soluble in water, 807 

structure and behavior in tissue cultures of 
tumors, 807 


Cerebrospinal Fluid, alkali reserve in blood and 
in spinal fluid in experimental acidosis, 135 
in experimental poliomyelitis of Macacus 
rhesus, 312 
sucrose; demonstration of sucrose in spinal 
fluid of patient with acute i 307 
Chambers, R.: Studies of melanoma in tissue 
culture, 661 
Chemotropism, absence in lymphocytes, 162 
Cholesterol, effect of iodine on cholesterol- 
induced atherosclerosis, *337 
experimental cholesterol arteriosclerosis and 
its relationship to human arteriosclerosis, 


*81, *259 
Chordoma, cranial, 148 
vertebral, 147 
Chorea, egg rf 8, latent cardiac complications 
following, 3 


Choriocarcinoma, extragenital, in man, 329 

Christianson, 0. 0.: Arsenic necrosis of stom- 
ach after intravenous injection of neoars- 
phenamine, *891 

Necrosis of stomach following intravenous in- 

jections of neoarsphenamine, 500 

Cicatrix, skin carcinoma in scar protected with 
insulating tape, 147 

Ciccone, E. F.: Dysontogenetic origin of basal 
cell carcinoma, 170 

Citochol (Sachs-Witebsky) Reaction: See under 
Syphilis 

Clavicle, changes in sternoclavicular joint in re- 
lation to age, 797 

Clawson, B. J.: Experiments relative to vac- 
cination against tuberculosis with Calmette- 
Guérin bacillus (BCG), *343 

Coggeshall, L. T.: Clinical and experimental 
study of macrophage system of lungs in re- 
lation to recovery from lobar pneumonia, 


810 
Cold canal of Rous tumor virus to freezing, 


Collodion membranes, graded, calibration of, 496 
Colloids ; base-protein-acid compounds, *683 
Coman, D. R.: Ayerza’s disease, 954 
Neuroblastoma of adrenal medulla (Hutchin- 
son’s type), 16 
Unusual case of chronic tracheitis and 
bronchitis, 4 
Communicable diseases, effect of acute diseases 
on reaction of skin to tuberculin, 798 
Complement, preservation, 648 
preservation of sheep erythrocytes for com- 
plement fixation, 647 
Congress: See under Societies 
Conjunctiva ; specificity of conjunctival infection 
in monkeys following inoculation with 
trachomatous tissue, 141 
Cook, E. F.: Carcinomatous cirrhosis of liver 
with sarcomatosis of peritoneum, 813 
Cooper, F. B.: Forceps and retractors made 
from safety-pins, *900 
Corn oil; susceptibility to dental caries in rat; 
influence of calcium, phosphorus, vitamin D 
and corn oil, *697 
Syrup: See Glucose 
Corynbacteria: See Bacteria, cornybacteria 
Coronary Artery: See Arteries, coronary 
om resolution in regard to coroner’s office, 


Coryza: See apg ood Tract, diseases 
Courville, C. B.: Diffuse cortical contusion of 
occipital lobe, *523 
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Courville, C. B.—Continued 
Pathogenesis and pathologic aspects of oto- 
genous intracranial lesions, 952 
Craniorachischisis: See Monsters 
Cranium, chordoma, 148 
involvement of cranial bone in meningioma, 


147 

Culbertson, J. T.: Trypanocidal action of normal 
human serum, *767 

Custer, R. P.: Histology of hemopoietic tissues 
in hemophilia, 957 

Cutler, O. I.: Embedding in glycol stearate, *445 

Cyanosis ; cyanotic atrophy of liver; wax model 
reconstruction, *837 

Cyst Doe cell carcinoma with cyst formation, 
4 


meningo-encephalitis 
caused by, 131 


Czarnetzky, E. J.: Proteolytic enzymes of mono- 
cytic and polymorphonuclear pleural exu- 
dates, *233 


Davis, J. E.: Morphologic changes in cells 
forming epidermoid carcinoma, 162 
Death, histology of extramural cardiac nervous 
system in cases of sudden death, 7 
Decidua, ectopic decidual reaction and its sig- 
nificance in endometriosis, 319 
Dementia praecox, fund for study of, 791 
Devereux, J. W.: Cyanotic atrophy of liver; 
wax model reconstruction, *837 
Dextrose: See also Carbohydrates 
ammonia production by sarcoma; sparing 
effect of carbohydrate, 490 
carbohydrate tolerance in cancer and effect of 
roentgen radiation, 4 
utilization of simple derivatives of glucose by 
mouse sarcoma, 490 
Diabetes Mellitus, action of acetone and of ke- 
tone bodies present in diabetic blood on 
heart, 479 
endocrine glands, changes in, 482 
Diaphragm, rupture following slight trauma, 149 
Dibenzanthracene: See Benzanthracene 
Dick Reaction: See Scarlet fever 
Diet, susceptibility to dental caries in rat; in- 
fluence of orange juice and acid-base bal- 
ance of diet, *857 
Digestive Tract: See Gastro-Intestinal Tract; 
Intestines ; Stomach ; etc. 
Di-Nitrosoresorcinol: See Nitrosoresorcinol 
Diphtheria antitoxin in blood of population in 
town of Java, 802 
——— as factor in antidiphtheria immun- 
ty, 
mixed streptococcodiphtheritic infection, 637 
Dixon, H. M.: Absence of chemotropism of 
lymphocytes, 162 
Doan, C. A.: Experimental studies demonstrat- 
ing reciprocal relationship existing between 
lymphopoiesis and myelopoiesis, 160 
Dopa: See Oxyphenylalamine 
Doub, H. P.: Effect of artificial fever on acute 
tuberculosis in experimental animals, 160 
Douglass, J. E.: Value of chemical and patho- 
logic observations in iosis with 
emphasis on silicosis and silicotuberculosis, 


500 
Drummond, D. H.: Determination of body sur- 
face area by photography, 160 
Duff, G. L.: Experimental cholesterol arterio- 
sclerosis and its relationship to human 
arteriosclerosis, *81, *259 
Duodenum, healing of artificial defects of duo- 
denal mucosa, 314 
hyperplasia of Brunner’s glands, 936 
Dwarfism associated with lingual goiter and 
cystic hypophysis, *64 
Dyes: See ins and Staining 
Dysentery, Amebic: See Amebiasis 
bacillary, in infants and children, 325 


a Dysenteriae Sonne: See under 
Ecker, E. E: Spirochetal abscess of liver, 


Cysticercus  cellulosae, 





Betromelia, infectious, experiments with virus 
of, 
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Edema, relation of plasma proteins to ascites 
and edema in cirrhosis of liver, 134 
Egoville, J.: Paraganglioma (?) of adrenal 
medulla, 165 
Ehrlich, J. C.: 
atosis, 652 
Eklund, C. M.: 
163 
Electricity, artefacts in central nervous system 
in relation to changes ascribed to electric 
current, 485 
changes in central nervous system due to, 


48 
Elephantiasis, congenital partly malignant neo- 
plasm of sciatic nerve with consecutive 
elephantiasis, 148 
Embolism, fat content in blood of right side 
we heart in case of fatal fat embolism, 
Encephalitis : See also Encephalomyelitis ; 
Meningo-Encephalitis 
acute, demonstration of sucrose in fluid of 
patient with, 307 
congenital, case of, 935 
experimental studies, 139 
hemorrhagic, 312 
immunity in epizootic fox encephalitis, 799 
survival of virus (St. Louis type) in Ano- 
pheles quadrimaculatus, 322 
Encephalomyelitis, equine, transmission by Aedes 
aegypti, 164 
produced by neurotropic yellow fever virus, 


with myelin destruction experimentally pro- 
duced in monkeys, 324 
Endarteritis, carcinomatous, of pulmonary ves- 
a= resulting in failure of right ventricle, 
Endocarditis, acute valvular, in new-born, *582 
relationship between rheumatic and subacute 
bacterial endocarditis, 
—_— in streptococcus cultures from, 
subacute bacterial, myocardial lesions in, 129 
with xanthoma of heart, 
— Glands, changes in diabetes mellitus, 


Endometrioma, hormonal origin of, *22 
Endometriosis: See under Endometrium 
Endometrium, diffuse sarcoma of; report of 


case, 662 

ectopic decidual reaction and its significance 
in endometriosis, 319 

endometriosis of appendix, =. 

endometriosis of umbilicus, 3 


Histogenesis of lymphosarcom- 
Etiology of amyloid disease, 


Endothelium: See Meticulo-Rndothelial Sys- 
tem 
Enteritis: See Amebiasis; Dysentery 


Enzymes, proteolytic, of monocytic and poly- 
morphonuclear pleural exudates, *233 
Eosinophilia ; acute eosinophilic leukemia, 316 


Eperythrozoa: See Blood, parasities 

Epithelioma, tar, in sympathectomized albino 
rabbit, 328 

tf, L. A.: Experimental studies demon- 
strating reciprocal relationship existing 
_— lymphopoiesis and myelopoiesis, 

Erythroblastosis : 


See Hematopoietic System 
Erythrocontes: See under Erythrocytes 
Erythrocytes, elliptical human, 131 
erythrocontes and erythropoiesis in pernicl- 
ous anemia and in embryo, 79 
fluctuations in basophilic aggregation counts 
with meteorologic alterations, 501 


Erythrocytopoiesis: See under Erythrocytes 
Erythroleukoblastosis : See under Hemato- 
poietic System 


Erythropoiesis: See under Erythrocytes 
Esophagus, acute ulcerative esophagitis, patho- 
— and clinical study of 82 cases ob- 
rved at necropsy, *369 
dilatation, 483 
mesenteric cyst with structure of esophagus, 


937 
simple superficial esophageal cast, 634 
tuberculosis, primary, 
Ethylene dichloride poisoning, fatal, 149 
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Estrin: See Hormones, sex 

Ewing’s Sarcoma: See Sarcoma 

Extremities ; malformation of lower extremities 
(sirenomelus), 794 

Exudates, proteolytic enzymes of monocytic and 
polymorphonuclear pleural exudates, *233 


Fat: See also Lipoids 
Embolism: See Embolism 
pararectal, bone marrow nodule in, 483 
staining; reaction of normal and malignant 
cells to fat-soluble colored compounds 
which are insoluble in water, 807 
tissue in thyroid adenoma, 793 
Fetterman, G. H.: Vascular lesions in sur- 
gically excised stomach, *189 
Fetus ; erythrocontes and erythropoiesis in per- 
nicious anemia and in embryo, 792 
Fever: See also Typhoid; Typhus, Undulant 
fever; etc. 
= in leukocytes in fever and infection, 


therapeutic ; effect of artificial fever on acute 
tuberculosis in experimental animals, 169 
therapeutic; pathologic changes _ resulting 
—_ accurately controlled artificial fever, 


5 

Fibrin; fibrinous balls in urinary bladder, 634 

Fibrinolysin: See Blood, fibrin 

Fibro-adenoma ; mign neoplasms of rat’s 
breast, 492 

Fibroblasts: See Tissue, connective 

Fibroids; hormonal origin of uterine fibroids; 
hypothesis, 949 

—— benign neoplasms of rat’s breast, 


Filum Terminale: See Spinal Cord 
a = H.: Base-protein-acid compounds, 


Fistula, spindle cell sarcoma arising in fistulous 
tract, 658 

Fleisher, M. S.: Studies on spontaneous re- 
covery from pneumococcic infection in 

guinea-pig, *46 

Fluorides ; mottled enamel in cattle, 479 

Fog: causes of deaths associated with fog in 
valley of Meuse, 15 

Foley, J. A.: Weil’s disease; report of case 
with postmortem observations and review of 
recent literature, *447 

Folliculosis: See Conjunctiva 

Food poisoning, is a special variety of staphy- 
lococcus concerned in food poisoning? 140 

see ae G.: Mixed tumor of fundus uteri, 


Foramen Ovale: See Heart, abnormalities 
— retractors made from safety-pins, 


Foreign Bodies, embolic transmission of rub- 

ber catheter into heart in abortion, 151 
intravascular migration of prbdjectiles, 150 

Frambesia, pathology of yaws; its relation to 
syphilis, *596 

Freezing: See Cold 

Friedlinder’s Bacillus: See Bacteria, mucosus 
capsulatus group 

Frog, tumors of frog ‘“‘Rousse,”’ 330 

Fungi, poisonous; central nervous system in 
mushroom poisoning, 130 

Furth, J.: Lymphomatosis in relation to fowl 
paralysis, *379 


Gafford, J. A., Jr.: Pathology of vaginitis due 
to trichomonas, 951 
or bile from human gallbladder, study 
ot, 
leiomyosarcoma of gallbladder, 961 
Ganglioneuroma in neck of child, 805 
neurocytoma derived from ganglioneuroma of 
hypogastric plexus, 
Gastric Ulcer: See under Stomach 
Gastro-Intestinal Tract, cerebral changes in 
gastro-intestinal infections with terminal 
cachexia, 0 
Gebhardt, L. P.: Therapeutic and prophylactic 
— of poliomyelitis immune serum, 
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Gelatin, decomposition of tuberculoprotein, 
starch and gelatin by dry grin , 938 

Gelehrter, J.: Dysontogenetic origin of basal 
cell carcinoma, 170 

Gerber, I. E.: Histogenesis of lymphosar- 
comatosis, 652 

von Gierke’s Disease: See Glycogen, in liver 
and muscle 

Glandular Fever: See Mononucleosis 

— cerebral nucleus-plasma relation of, 


in dog and pinealoma in silver fox (Vulpes 
fulvus), 94 
Glomerulonephritis: See Nephritis, glomerular 
Glucose, anaphylactogenic properties of malted 
sugars and corn syrup, 798 
d-Glucose: See Dextrose 
Glutathione in Blood: See Blood, sulphur 


compounds 
Giycogm. histologic demonstration in muscle, 


in liver and muscle; neuroblastoma of 
adrenal gland with hepatic metastasis 
simulating von Gierke’s disease, 165 
Glycol stearate, embedding in, *445 
Glynn, J. H.: Application of gram stain to 


paraffin 
Goiter: See also Thyroid 

effect of goiter-producing diets on growth of 
carcinoma, sarcoma and melanoma in ani- 
mals, 947 

exophthalmic ; histologic structure of remain- 
ing portion of thyroid after cure of exoph- 
— goiter by subtotal thyroidectomy, 


lingual; dwarfism associated with lingual 

goiter and cystic hypophysis, *64 

Gold salts, renal lesions produced by, 126 

Goldstein, A. J.: Reflection of meteorological 
influences in serum reactions (Wasser- 
mann, Kahn, etc.), 163 

Gonads: See also Endocrine Glands; Ovary; 
Testicles 

tumors, injury in genesis of, 643 

Gowen, G. H.: Fluctuations in basophilic ag- 
gregation counts with meteorologic alter- 
ations, 501 

Gram Stain: See Stains and Staining 

Grants in aid of research, 305 

Granulocytopenia: See Angina, agranulocytic 

Graves’ Disease: See Goilter, exophthalmic 

Gross, P.: Forceps and retractors made from 
safety-pins, *900 

Gumma: See Syphilis, tertiary 

Gynecomastia: See Breast, hypertrophy 


Hagerty, C. S.: Cyanotic atrophy of liver; 
wax model reconstruction, *837 
Hanan, E. B.: Isolation of tuberculin-like sub- 
stance from urine of patients with active 
tuberculosis and its practical application 
as aid in diagnosis, 309 
Haptens: See Anaphylaxis and Allergy; Anti- 
gens and Antibodies; Immunity 
Hardgrove, M.: Renal denervation; effect of 
daily injections of colon bacilli and pitres- 
sin on denervated kidney of dog, *548, 812 
Hartman, F. W.: Pathologic changes resulting 
by accurately controlled artificial fever, 
Heart: See also Blood, circulation; Endocard- 
itis; Mitral value; Pericarditis; etc. 
abnormalities; unusual anomalous band of 
left auricle, 793 
action of acetone and of ketone bodies 
present in diabetic blood on heart, 479 
Aschoff bodies in myocardium, 317 
basophilic degeneration of heart muscle, 633 
— due to calcareous lesions of bundles 
0 ’ 
blood-filled cysts on cardiac valves in in- 
fancy, 481 
carcinomatous endarteritis of pulmonary ves- 
— resulting in failure of right ventricle, 
cardiovalvular disease presumptively syph- 
ilitic in origin, 2 cases, *175 
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Heart—Continued 
—ae following Sydenham’s chorea, 


31 

embolic transmission of rubber catheter into 
heart in abortion, 151 

fat content in blood of right side of heart in 
case of fatal fat embolism, 814 

gumma, report of 2 cases, #429 

histology of extramural cardiac nervous sys- 
tem in cases of sudden death, 796 

infarct, localization according to component 


ventricular muscles, 316 
lesi subacute bacterial 


Rheumatic Disturbances: See under Rheu- 
matic Fever 

rupture of heart and intrapericardial struc- 
tures, traumatic, 149 

thyrotoxic myocardial changes, 1 

Heilbrun, N.: Effect of injection ot bilirubin 

and bile salt on van den Bergh reaction, 
50 


2 
Hemagglutinins: See Agglutinins 
Hemangioblastoma, multiple, of spinal cord 
with syringomyelia (Lindau’s disease), 329 
Hemangioma, << of lung with multiple 
tas! 


me , 80 
a System: See also Blood; Ery- 


rocytes 
behavior of transplanted spleen with refer- 
ence to tissue differential of hemopoietic 
organs, *216 
diseases, “spot” preparations in postmortem 
diagnosis of, 7 
erythroblastosis, 806 
hematopoietic tissues in hemophilia, 317 
Hemochromatosis, 136 
Hemoglobinocholia: See Bile, hemoglobin in 
Hemophilia, hemopoietic tissues in, 317, 957 
Hemophilus Pertussis: See Whooping cough 
Hepatectomy: See under Liver 
Hepatitis: See under Liver 
Heredity, mouse leukemia; réle of heredity in 
spontaneous cases, *709 
Hertzog, A. J.: Carcinoid of Meckel’s di- 
verticulum ; report of 2 cases, *587 
Tr F.: Radial inclusions of giant cells, 


Histamine and leukocytosis, *209 
mechanism of acute inflammation, *561 
poisoning, effect of hypophysectomy on natural 
resistance of adult albino rats to, *222 
Hodgkin’s Disease: See Lymphogranuloma 
Hormones: See also Endocrine Glands; and 
under names of glands 
hormonal origin of uterine fibroids; hy- 
pothesis, 949 
influence on growth of carcinoma, sarcoma, 
and melanoma in animals, 146 
sex; conditions induced by _ estrogenic 
compounds in coagulating gland and pros- 
tate of mouse, 947 
sex; hormonal origin of 
a hypothesis, *22 
rs 4 D.: Weil’s disease; report of 
th postmortem observations and re- 
view be recent literature, *447 
Hoverson, E. T.: Reflection of meteorological 
——a- in serum reactions (Wasser- 
Kahn, etc.), 163 
Hubbard, R. S.: Demonstration of sucrose in 
cerebrospinal fluid of patient with acute 
encephalitis, 307 
Effect of injection of bilirubin and bile salt 
on van den Bergh reaction, 5 
Fat content in blood of ht side of heart 
in case of fatal fat embo , 814 
Spontaneous arteriosclerosis 


endometrioma, 


Humphrey, A. A.: Di-nitrosoresorcinol a new 
specific stain for iron in tissues, *256 

Hydatid Mole: See Uterus 

Hydrogen ion concentration, influence of pu on 
dissociation of Bacillus Friedlander and 


Mycobacterium tuberculosis, 487 
Hydrophobia : 


See Rabies 


=e C. M.: Tetany in 6 week old infant, 

Hyperparathyroidism: See Parathyroid 

Hypersensitiveness : See Anaphylaxis and 
Allergy 

Hyperthyroidism: See Goiter, exophthalmic; 
Thyroid 


Hypogastric plexus, neurocytoma derived from 
ganglioneuroma of, 804 
Hypophysectomy: See Pituitary Body, excision 
| me all ae Pituitary Body 
: See also “Pituitary Body 
effect of yi %..... lesions  ® stimula- 
tion of autonomic nervous system on car- 
bohydrate metabolism, 313 
hypothermia in hypothalamic lesions, 313 


icterus: See Jaundice 

Ileus: See Intestines, obstruction 

Immunity: See also Anaphylaxis and Allergy; 
tigens and Antibodies; Blood, groups; 


etc. 
and hypersensitiveness to foreign proteins, 
943 


are there limits to capacity for immunologic 
responses? 157 
grading of local skin reactivity to bacterial 
filtrates, 941 
lipid content of livers of non-immunized and 
immunized horses, 134 
local dispersion of infectious agents as factor 
in resistance, 942 
proteolytic enzymes of monocytic and poly- 
morphonuclear pleural exudates, *233 
Industrial Diseases; cause of deaths associated 
with fog in Valley of Meuse, 150 
Infants, new-born, acute valvular endocarditis 
in, *58 
new-born, generalized tuberculosis in, 166 
new-born, histology of midolivary region of 
medulla oblongata in, 128 
new-born, weight of thymus in, 484 
Infections; lipids in leukocytes in fever and 
infection, 136 
Infectious Diseases: See Communicable diseases 
Inflammation, acute, mechanism of, *561 
and bacterial invasiveness, 499 
in syphilitic and nonsyphilitic rabbits, 956 
new formation of capillaries in inflammatory 
tissue, 127 
Instruments: See also Apparatus 
——- and retractors made from safety-pins, 


Internal Secretions: See Endocrine Glands 
International Congress for Microbiology, 477 
Intestines: See also Duodenum; Gastro-Intes- 
tinal Tract 
aberrant pancreatic and insular tissue in wall 
of jejunum, 956 
a carcinoid tumors of small intestine, 


cancer in rats, 645 

carcinoid of Meckel’s diverticulum; report of 
2 cases, *587 

diverticula; duplication of Meckel’s diver- 
ticulum with other congenital anomalies, 


lipoma, 950 
malignant tumors of, 330 
obstruction ; leukemic sinus reticulosis (mono- 
cytic leukemia), 950 
tumor in wall of jejunum composed of pan- 
creatic tissue, 9 
Intranuclear Inclusions: See Cells 
Iodine and Iodine Compounds, effect on cho- 
lesterol-induced atherosclerosis, *337 
reaction of pulmonary tissue to lipiodol, 633 
Iron, blood plasma protein regeneration con- 
trolled by diet, 478 
-nitrosoresorcinol a specific stain for iron in 
tissues, *256 
Irradiation: See Radium; Roentgen Rays; and 
under names of diseases and organs 
Isaacs, R.: Bone marrow in patients with cir- 
rhosis of liver, 155 
so-Agglutinins: See Agglutinins 
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Jacobs, W. F.: Massive mucoid carcinoma of 
stomach, 502 

Jaffe, H. L.: Osteoid osteoma, 651 

Jaffé, R. H.: Nature of anemia in acute leu- 
kemia, *725 

Jaundice, spirochetal; Weil’s disease, report of 
case with postmortem observations and 
review of recent literature, *447 

vitamin A deficiency in spite of adequate diet 

in congenital atresia of bile ducts and 
jaundice, *845 

Javert, C. T.: Fat content in blood of right side 
of heart in case of fatal fat embolism, 814 

Jaw tumors, changes in teeth in, 797 

Jeghers, H. J.: Weil’s disease; report of case 
with postmortem observations and review of 
recent literature, *447 

Jejunum: See Intestines 

Jergesen, F. H.: Late changes in liver induced 
ee obstruction of hepatic veins, 
571 


Jobling, J. W.: Effect of iodine on cholesterol- 
induced atherosclerosis, *337 


Kahn, R. L.: Are there limits to capacity for 
immunologic responses? 157 
Kahn Test: See also Syphilis 
reflection of meteorological influences in 
— reactions (Wassermann, Kahn, etc.), 


Kala-Azar: See Leishmaniasis 

Karshan, M.: Susceptibility to dental caries in 
rat; influence of calcium, phosphorus, 
vitamin D and corn oil, *697 

Susceptibility to dental caries in rat; influ- 

ence of orange juice and acid-base balance 
of diet, *857 

Keefer, C. S.: Gross and histologic changes in 
knee joint in rheumatoid arthritis, *507 

i P. J.: Histamine and leukocytosis, 
* 


Keratosis, arsenical, and carcinoma, 491 
Kessel, J. F.: Pathology of vaginitis due to 
trichomonas, 951 
Kesten, H. D.: Early incidence of spontaneous 
medial degeneration (‘‘arteriosclerosis’”’) in 
aorta of rabbit, *1 
Effect of iodine on cholesterol-induced athero- 
sclerosis, *337 
Kidneys, amyloid contracted kidneys, 795 
antigrowth effect of lipoid fractions of tissue 
extracts, 312 
arteriosclerotic contraction of, glomerular 
changes in, 
contracted solitary kidney, 796 
cystic disease, 319 
damage from diet containing excess inorganic 
phosphate, 479 ' 
denervation ; effect of daily injections of colon 
bacilli and pitressin on denervated kidney 
of dog, *548, 812 
Diseases: See also Nephritis 
diseases, enlargement of parathyroids in, 128 
filtration and secretion in human kidney, 961 
function, urea ratio as measure of, 135 
Se: See Nephritis, glomer- 
ular 
— changes in adrenalectomized rats, 


lesions following injections of sodium de- 
hydrocholate in animals with and without 
biliary stasis, *866 

lesions produced by gold salts, 126 

physiology; third dimension in pathologic 
investigation, 962 

rupture of renal pelvis, 634 

tumor; embryonal nephroma in sheep, 144 

tumor; fibrinous balls in urinary bladder in 
case of renal tumor, 634 

— neoplastic disease of kidneys of frog, 


tumors ; nephrogenic tumors, 494 
Knee, gross and histologic changes in rheuma- 
toid arthritis, *507 


Krouse, R.: Mechanism of pathologic calcifi- 
cation, *690 

Krumbhaar, E. B.: Histology of hemopoietic 
tissues in hemophilia, 957 


Langenstrass, K. H.: Reticulo-endothelial sar- 
coma of spleen; report of case, *75: 
Lebowich, J.: Deficiency osteoporosis, *742 
Leiomyosarcoma, primary gastric; report of 2 
cases, *590 
of gallbladder, 961 
uteri, different forms of, ¥59 
Leishmaniasis, transmission by oronasal secre- 
tions, 13 
Leprosy, pathologic and anatomic changes in 
so-called leprosy of rats, 794 
Leukemia, acute eosinophilic, 316 
acute, nature of anemia in, *725 
brain changes in, 794 
lymphatic; effects of gamma rays of radium 
and of roentgen rays on lymphomatosis of 
mice, 806 
lymphatic, histogenesis of, 128 
lymphatic ; lymphomatosis in relation to fowl 
paralysis, *379 
monocytic, Auer’s bodies in, 314 
monocytic (leukemic sinus reticulosis), 950 
mouse, metabolic studies in, 493 
mouse ; réle of heredity in spontaneous cases, 


709 

transmissible by spindle-cell sarcoma in 
mouse, 644 

Leukocytes: See also Lymphocytes; Mono- 

nucleosis 

count; histamine and leukocytosis, *209 

cultures in vitro, 314 

degenerative changes in blood leukocytes, 498 

effect of ionized air on leukocytic blood pic- 
ture of guinea-pigs, 315 

— in leukocytes in fever and infection, 


Leukocytosis: See Leukocytes, count 

Leukopenia: See Angina, agranulocytic 

Leukosis: See Leukemia 

Levy, J. G.: Spindle cell sarcoma arising in 
fistulous tract, 658 

—— — M.: Histamine and leukocytosis, 


Lipids in liver of.cat during bile stasis and 
ary decompression, *535 
Light; photodynamic effect of methylene blue 
on tetanus toxin, 944 
Lindau’s Disease: See Angioma 
Lipemia: See under Blood 
Lipids: See Lipoids 
Lipiodol: See Iodine and Iodine Compounds 
Lipoid Granulomatosis: See Schiiller-Christian 
Syndrome 
Lipoids: See also under Cholesterol; Fat; etc 
antigrowth effect of lipoid fractions of tissue 
extracts, 312 
lipids in liver of cat during bile stasis and 
biliary decompression, *535 
Lipoma of intestine, 950 
Lips, round-cell, spindle-cell and neurogenic 
sarcomas of, 492 
Lipschiitz’s Cells: See Cells, inclusion 
Liver, abscess due to Friedlinder’s bacillus, 649 
antigrowth effect of lipoid fractions of tissue 
extracts, 312 
<i pigment formation in metastases 
of, 
cirrhosis and gynecomastia, 937 
cirrhosis, bone marrow in, 155 
cirrhosis, carcinomatous, with sarcomatosis of 
peritoneum, 813 
cirrhosis, relation of plasma proteins to ascites 
and edema in, 134 
cyanotic atrophy of liver; wax model recon- 
struction, *837 
effect of peritoneal resorption on liver, 935 
effect of total hepatectomy on blood fats, 163 
infarction, 318, 633 
late changes induced by mechanical obstruc- 
tion of hepatic veins, *571 
lipid content of livers of non-immunized and 
immunized horses, 134 
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Liver-—Continued 
lipids in liver of cat during bile stasis and 
biliary decompression, *535 
necrosis; hepato-adrenal necrosis with intra- 
nuclear inclusion bodies, 129 
neuroblastoma of adrenal gland with hepatic 
metastasis simulating von Gierke’s disease, 


165 
spirochetal abscess of, *253 
susceptibility to toxic agents altered by varia- 
tions in glycogen and fat content of, 156 
Loeb, L.: Transplantation of skin and cartilage 
in chickens, *28 
Long, E. R.: Clinical and pathologic notes on 
ease of healed pulmonary tuberculosis, 168 
Lungs: See also Respiratory Tract 
cancer; bronchiogenic cancer combined with 
tuberculosis of lungs, 803 
cancer; entidifferentiation in bronchogenic 
carcinoma, 948 
cancer of skin and increase in incidence of 
primary tumors of lung in mice exposed to 
dust obtained from tarred roads, 643 
cancer, primary, 327, 805 
cancer; relation of cell type to metastasis in 
bronchogenic carcinoma, 948 
carcinomatous endarteritis of pulmonary ves- 
sels resulting in failure of right ventricle, 
640 
clinical and experimental study of macrophage 
system of lungs in relation to recovery from 
iobar pneumonia, 810 
fixation in inflated state, 
for, *77 
malignant hemangioma with multiple metas- 
tases, 8 


simple apparatus 


passage of bacteria from lungs into blood 
stream, 
reaction of pulmonary tissue to lipiodol, 633 
Tuberculosis: See Tuberculosis, pulmonary 
Lymph Nodes: See also Lymphogranuloma 
we of agglutinins within lymph nodes, 


— primary angiosarcomatosis of, 


histogenesis of lymphosarcomatosis, 652 
metabolic studies in mouse leukemia, 493 
reticular reactions and functions of splenic 
lymph follicles, 482 
Lymphadenosis: See Leukemia, lymphatic 
Lymphangitis, case of thrombolymphangitis of 
thoracic duct associated with abdominal 
symptoms necessitating exploratory lapa- 
rotomy, 654 
Lymphatic System, experimental studies demon- 
stra reciprocal relationship existing be- 
tween phopoilesis and myelopoiesis, 160 
Lymphocytes: See also Leukemia; Leukocytes 
absence of chemotropism of, 162 
Lymphogranuloma inguinal, pathology of, 957 
inguinal, virus of, 635 
tumor-like forms’ of lymphogranulomatosis, 


Lymphomatosis: See Leukemia, lymphatic 
Lymphopoiesis: See Lymphatic System 
Lymphosarcomatosis, 652 

Lynch, J.: Spirochetal abscess of liver, *253 


McCutcheon, M.: Absence of chemotropism of 
lymphocytes, 162 

McDermott, E. B.: Are there limits to capacity 
for immunologic responses? 157 

MacDowell, E. C.: Mouse leukemia; réle of 
heredity in spontaneous cases, *709 

McFarland, J.: Dysontogenetic origin of basal 
cell carcinoma, 170 

McPhedran, F. M.: Clinical and pathologic 
notes on case of healed pulmonary tuber- 
culosis, 168 

Macrophage: See Phagocytes 

Mad Itch: See Pseudorabies 

Maddock, 8.: Effect of total hepatectomy on 


blood fats, 163 
Magnesium, influence on growth of carcinoma, 
sarcoma and melanoma, 804 


Major, R. C.: Effect of artificial fever on acute 

tuberculosis in experimental animals, 160 
Pathologic changes resulting from accurately 

controlled artificial fever, 159 

Malformations: See Abnormalities 

Malt, anaphylactogenic properties of malted 
sugars and corn syrup, 798 

Malta Fever: See Undulant fever 

Mammary Gland: See Breast 

Mann, F. C.: Susceptibility to toxic agents 
altered by variations in glycogen and fat 
content of liver, 156 

Martin, D. S.: Pertussis; production of inter- 
stitial mononuclear pneumonia with Bordet- 
Gengou bacillus, 155 

Masons; Scottish Rite Masons donate fund for 
study of dementia praecox, 791 

Mathews, R.: Aberrant pancreatic and insular 
tissue in wall of jejunum, 956 

Matthews, W. B.: Duplication of spinal cord 
with spina bifida and syringomyelia, *882 

Meckel’s Diverticulum: See Intestines, diver- 


ticu 
Medulla oblongata, histology of midolivary re- 
gion of, in new-born intant, 128 
Meeker, D. R.: Effect of iodine on cholesterol- 
induced atherosclerosis, *337 
Meeker, L. H.: Different forms of leiomyosar- 
coma uteri, 959 
Diffuse sarcoma of endometrium; report of 
case, 6 
Leiomyosarcoma of gallbladder, 961 
Megakaryocytes: See Bones, marrow 
Melanoma, effect of goiter-producing diets on 
growth of carcinoma, sarcoma and mela- 
noma in animals, 947 
in tissue culture, 661 
influence of hormones on growth of carcinoma, 
sarcoma, and melanoma in animals, 146 
influence of magnesium on growth of carci- 
noma, sarcoma and melanoma, 804 
melanotic neoplasms of skin, 489 
Melnick, P. J.: Generalized primary angiosar- 
comatosis of lymph nodes, *760 
a. cyst, marked deformity of brain from, 


Pathogenesis and pathologic aspects of 
otogenous intracranial lesions, 952 
— involvement of cranial bone in, 


Meningitis: See also Meningococci; Meningo- 
Encephalitis 
epidemic, isolated outbreak of, 323 
lymphocytic, new virus causing, 635 
tuberculous, in children, 636 
tuberculous, spinal fluid in, 154 
Meningococci; subfreezing temperature in pre- 
serving meningococci, 636 
type I meningococcus specific substance, 943 
Meningo-Encephalitis: See also Encephalitis ; 
Meningitis 
caused by Cysticercus cellulosae, 131 


Menkia, V.: Inflammation and bacterial in- 
vasiveness, 499 . 
Merrill, M.: Transmission of equine ence- 


phalomyelitis by Aedes aegypti, 164 
es a cyst with structure of esophagus, 


Mesoglioma of brain, 147 
Meteorology, fluctuations in basophilic aggre- 
i counts with meteorologic alterations, 
1 


reflection of meteorological influences in 
— reactions (Wassermann, Kahn, etc.), 
relation of health to solar eruptions, 315 
Methylene Blue: See Methylthionine chloride 
Methylthionine chloride, photodynamic effect of 
methylene blue on tetanus toxin, 944 
Meuse, cause of deaths associated with fog in 
valley of, 150 
Milk, anaphylactogenic properties, 797 
group specific substances in fresh human 
milk and in milk stains, 151 
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Milk—Continued 
variations in cataphoretic mobilities of 

streptococci isolated weekly for 1 year 
from nasopharynges of 2 groups of well 
persons, from raw milk and from labo- 
ratory strains, 164 

Milles, G.: Renal denervation ; effect of daily 
injections of colon bacilli and pitressin on 
denervated kidney of dog, *548, 812 

Mineral metabolism; correlation of mineral 
metabolism and vegetative nervous system 
in thyroid disease, 125 

Mitochondria: See under Cells 

Mitral valve, cardiovalvular disease presump- 
pp syphilitic in origin, 2 rare cases, 


=. of heart, 935 
Moench, G. L.: Diffuse sarcoma of endo- 
metrium ; report of case, 66 
Mogavero, F.: Endometriosis of appendix, 955 
Moles: See Nevi 
Monocytes: See Leukocytes 
Mononucleosis, infectious, hemolytic antibodies 
for sheep and ox erythrocytes in, 639 
infectious; heterophilic antibodies in gland- 
ular fever, 640 
minor hemagglutinins, 498 
Monsters: See also Abnormalities 
cephalic; axial skeleton in anencephaly and 
craniorachischisis, 485 
sirenomelus, 794 
Moolten, S. E.: Simple apparatus for fixation 
of lungs in inflated sta te, *77 
Moon, V. H.: Histamine and leukocytosis, *209 
Mechanism of acute inflammation, *561 


Moore, J. A.: Atrophy of cortex of adrenal 
gland with Addison’s disease, 
Morgan, . E Parathyroid glands; histo- 


logic study of parathyroid adenoma, *823 

Morrison, P. J.: Study of bile from human 
gallbladder, 161 

Mosquitoes, survival of encephalitis virus (St. 
Louis type) in Anopheles quadrimaculatus, 


322 
transmission of equine encephalomyelitis by 
Aedes 164 


Mumps: See Parotitis 
— histologic demonstration of glycogen 


longitudinal, pessible functional significance 
in adrenal veins in man, *9 
pathologic calcification, mechanism of, *690 
Mushroom Poisoning: See Fungi, poisonous 
Mycobacteria: See under Bacteria 
— a in multiple mye- 


ma, 94 
multiple, 143, 146 
Myelopoiesis: See Bones, marrow 
Myocardium: See under Heart 
Myositis, ossifying, =m in, 133 
primary polymyositis, 481 
Myxosarcoma, 803 


Nasopharynx, variations in cataphoretic mobil- 
ities of streptococci isolated weekly for 1 
year from nasopharynges of 2 groups of 
well persons, from raw milk and from 
laboratory strains, 164 

Neck. ganglioneuroma in child, 805 

Nedzel, A. J.: Effect of pressor reactions on 
bacterial localization in central nervous 


system, 
Negri Bodies: See Rabies 
Neild, H. W.: Mechanism of pathologic calci- 
fication, *690 
Neoarsphenamine: See Arsphenamine 
Neoplasms: See Tumors 
Nephritis: See also under Kidneys 
glomerular; allergic reactions of kidney, 802 
glomerular; glomerular changes in arterio- 
sclerotic contraction of kidney, 480 
- dimension in pathologic investigation, 


Nephroma, embryonal, in sheep, 144 


Nephrons: See Kidneys, physiology 
Nephrosclerosis: See under Kidneys 
Nephrosis: See Kidneys, qiidaees; Nephritis 


Nerves, olfactory; parosmia in tumorous in- 
Seerenees of olfactory bulbs and nerves, 


simple method for staining nerve tissues, 154 
tetanus toxin not transported in peripheral 


nerves, 939 

Tumors: See also under names of tumors, 
i. e., Ganglioneuroma; Neurinoma; Neuro- 
blastoma ; Neurocytoma ; Paraganglioma ; 
etc. 

tumors; congenital partly maiignant neo- 


plasm of sciatic nerve with consecutive 
elephantiasis, 148 
Nervous System: See also Brain; Cerebellum ; 
Nerves; Spinal Cord; etc. 
artefacts in central nervous system in rela- 
tion to changes ascribed to electric cur- 
rent, 485 
changes due to electric current, 485 
diseases, resistance of ganglion cells in, 797 
effect of hypothalamic lesions and stimula- 
tion of autonomic nervous system on car- 
bohydrate metabolism, 313 
effect of pressor reactions on bacterial local- 
ization in, 155 
sympathetic; correlation of mineral metab- 
olism and vegetative nervous system in 
thyroid disease, 125 
Syphilis: See under Syphilis 
Tumors: See also under names of tumors, 
i. e., Ganglioneuroma; Neurinoma; Neuro- 
blastoma ; etc. 
tumors; differential diagnosis of neurogenic 
tumors, 3 
tumors of peripheral nervous system, 331 
Neumann, M.: Reticulo-endothelial sarcoma of 
spleen; report of case, *752 
Neurinoma, intracerebral differential histologic 
diagnosis of, 331 
Neurobiastoma of adrenal gland with hepatic 
metastasis simulating von Gierke’s disease, 


165 
of adrenal medulla (Hutchinson’s type), 166 
Neurocytoma derived from ganglioneuroma of 
hypogastric plexus, 804 
Neurolymphomatosis and lymphomatosis in re- 
lation to fowl paralysis, *379 
Neurons, resistance of ganglion cells in certain 
iseases of nervous system, 797 
Neurosyphilis: See Syphilis 
Nevi, papillary syringocystadenomatous nevus 
and its relation to malignancy, 148 
pigmented (schwannomas), origin and na- 
ture, 950 
New-Born Infants: See under Infants 
Nielsen, J. M.: Pathogenesis and pathologic 
— of otogenous intracranial lesions, 


9 
Nitrosoresorcinol, di-nitrosoresorcinol a 
specific stain for iron in tissues, *256 
Nutrition, histology of pancreas in nutritional 
disturbances of nurslings, 937 


Obituaries: 


LeCount, Edwin Raymond, 816 
Norris, Charles, 932 


Olcott, C. T.: Abscess of liver due to Fried- 
linder’s bacillus, 649 

Oligodendroglioma, mesoglioma of brain, 147 

Oliver, J.: Third dimension in pathologic in- 
vestigation, 962 

Orange juice; susceptibility to dental caries in 
rat; influence of orange juice and acid- 
base balance of diet, *857 

Orth, 0. S.: Mechanism of pathologic calcifi- 
cation, *690 

Osteitis fibrosa; deficiency osteitis in chickens 
kept in cages and its resembiance to 
osteitis fibrosa with hypertrophy of para- 
thyroids, 126 

Osteoblastoma : 

Osteodystrophy : 

Osteoma 


See Bones, sarcoma 
See Osteitis fibrosa 


, osteoid, 651 
Osteoporosis: See Bones, fragility 
Otitis, pathogenesis and pathologic aspects of 
otogenous intracranial lesions, 952 
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Ovary, granulosa cell ‘oY of ovary, 947 
tumors of rete ovarii, 
ere parafin section method for 
dopa reaction, 1 


Pancreas, aberrant pancreatic and insular tis- 
sue in wall of jejunum, 956 
annular, 129 
eancer; comparative 
of 2 cases in mice, 328 
histology of pancreas in nutritional distur- 
bances of nurslings, 937 
necrosis, 
serum phosphatase in completely depancre- 
atized dogs, 162 
tumor in wall of jejunum composed of pan- 
creatic ue, 956 
Pannus: See Trachoma 
Papilloma, virus-induced mammalian growth 
with characters of tumor (Shope rabbit 
papilloma), 641 
ree ae application of gram stain to, 
*89 


pathology with report 


Paraganglioma of adrenal medulla, 165 
Paralysis: See also Poliomyelitis 
Bulbar Infectious: See Pseudorabies 
ee in relation to fowl paralysis, 


paraplegia of pregnancy ennai combined 
degeneration of cord), 1 
Paraplegia: See iy 
Parathyroid adenoma; histologic study of para- 
thyroid adenoma, *823 
deficiency osteitis in chickens kept in cages 
and its resemblance to osteitis fibrosa with 
hypertrophy of parathyroids, 126 
enlargement in renal disease, 128 
in hyperparathyroidism, 318 
Parker, F., Jr.: Gross and histologic changes 
in knee joint in rheumatoid arthritis, *507 
aes: ates histology of bone involvement in, 


Parosmia: See Smell 
— experimental production in monkeys, 
Paternity: See also Blood, groups 


Wisconsin law on —— tests, 931 
Peliosis: See Purp 
Peptic Ulcer, Bam, og lesions in surgically ex- 
cised stomachs, *189 
Periarteritis nodosa, allergic reactions of kid- 
ney, 802 
nodosa, lesions of chronic form, 481 
Pericarditis, tuberculous, primary, 168 
Pericardium, hemorrhage, fatal, due to rupture 
of coronary artery, 797 
rupture of heart and intrapericardial struc- 
tures, traumatic, 149 
Peritoneum, effect of peritoneal resorption on 
liver, 935 
sarcomatosis of, with carcinomatous cirrhosis 
of liver, 813 
Perla, D.: Effect of hypophysectomy on natural 
resistance of adult albino rats to histamine 
poisoning, 22 
Pertussis : See Whooping cough 
Petersen, W. F.: Effect of pressor reactions 
on bacterial localization in central nervous 
system, 155 
Reflection of meteorological influences in 
— reactions (Wassermann, Kahn, etc.), 


Phagocytes; clinical and experimental study of 
macrophage system of lungs in relation to 
recovery from lobar pneumonia, 810 

Phosphatase in ossifying myositis, 133 

‘ in completely depancreatized dogs, 


Phosphorus and Phosphorus Compounds, renal 
damage from diet containing excess inor- 
ganic phosphate, 479 

susceptibility to dental caries in rat; influ- 
ence of calcium, phosphorus, vitamin D 
and corn oil, *697 

Photography, determination of body surface 
area by, 160 

Pinealoma, glioma in dog and pinealoma in 
silver fox (Vulpes fulvus), 949 


VOLUME 20 


Pitressin: See Pituitary pa oo ll 
a Doty: See also 
adamantinomas of hypo! Eeecal stalk and 
—- bone, 948 “2 
following thyroidectomy in rats, 159 
pone kl associated with lingual goiter and 
ayy hypophysis, *64 
effect of hypophysectomy on phalanges of 
salamander, 127 
effect of malignant tumors on, 146 
excision ; effect of hypophysectomy on natural 
resistance of adult albino rats to hista- 
mine poisoning, *222 
in Addison’s disease, 314 
simple differential stain for, 333 
studies on intermediate lobe, 482 
Pituitary Preparations; renal denervation; ef- 
fect of daily injections of colon bacilli and 
pitressin on denervated kidney of dog, 
*548, 812 
Placenta, infection with Spirochaeta pallida 
a cohabitation and through placenta, 


Plaut, A.: Acute valvular endocarditis in 
new-born, *58z 

Pleura, erythroblastoma, 806 

proteolytic enzymes of monocytic and poly- 
morphonuclear pleural exudates, *233 

Pleurop , isolation of virus of, 488 « 

Pneumococei; antigenic characteristics in man 
of certain products of pneumococcus, 946 

effects of local immunization of upper re- 
spiratory tract of rabbits against pneumo- 
coccus, type I, 158 

precipitin reaction between type III pneumo- 
coccus polysaccharide and homologous 
antibody, 942 

relation between type specific carbohydrates 
of pneumococci and blood group specific 
substance, 639 

species immunity to, 801 

studies on spontaneous recovery from pneu- 
mococcic infections in guinea-pig, *46 

Pneumoconiosis ; asbestosis bodies, 936 

simple silicotic process of lung, 320 

urinary silica in persons exposed to silica 
dust, 136 

value of chemical and pathologic observa- 
tions with emphasis on silicosis and silico- 
tuberculosis, 500 

Pneumonia: See also Pleuropneumonia 

clinical and experimental study of macro- 
phage system of lungs in relation to re- 
covery from lobar pneumonia, 810 

hypersensitiveness in dogs after experimental 
pneumococcus lobar pneumonia, 940 

pertussis; production of interstitial mono- 
nuclear pneumonia with Bordet-Gengou ba- 
cillus, 155 

repeated attacks of experimental pneumo- 
coccus lobar pneumonia in dogs, 

Poisons and Poisoning: See also under names, 
of specific substances, as Barbital and 
Barbital Preparations; Ricin; etc. 

hemoglobinocholia in toxic conditions, 314 
thymus in chemical intoxications, 125 

Polayes, S. H.: Case of thrombolymphan- 
gitis of thoracic duct associated with ab- 
dominal symptoms necessitating exploratory 
laparotomy, 654 

Poleschuct, R.: Carcinoma of ultimobranchial 


Poliomyelitis: See also Encephalomyelitis 
neutralization test in, 941 
spinal fluid in experimental poliomyelitis of 
Macacus rhesus, 312 
therapeutic and prophylactic limitations of 
poliomyelitis immune serum, 160 
Pollen: See also Anaphylaxis and Allergy ; etc. 
anaphylaxis with, 940 
Polycythemia and thrombophilia, 132 
vera, etiologic and pathologic factors, 317 
Polymyositis: See Myositis 
Porsche, J.: Value of chemical and pathologic 
observations in with em- 
phasis on silicosis and silicotuberculosis, 500 
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Potassium content of benign uterine tumors, 145 
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Rheumatism: See also Arthritis 


iodide, histological ‘effects of potassium iodide multiple aneurysms, probably syphilitic, asso- 
and thyroid substance on thyroid of guinea- ciated with rheumatic carditis, 655 
pig in scurvy, 480 streptococcal complement-fixation reaction in, 
Pratt, C. B.: Variations in cataphoretic mobili- 801 
ties of streptococci isolated weekly for 1 Rich, G. T.: Studies on spontaneous recovery 


year from nasopharynges of 2 groups of well 
persons, from raw milk and frem laboratory 


from pneumococcic infection in guinea-pig, 


strains, 164 Richter, M. N.: Mouse leukemia; réle of hered- 
Precipitin, ee of antibody in immune ity in spontaneous cases, *709 
serum, 


quantitative study of serum precipitin in ana- 
phylaxis in rabbit, 944 
réle of precipitin in removal of intravenously 
injected antigen, 944 
ultramicro technic for precipitin and agglu- 
tinin reactions, 332 
Protein, base-protein-acid compounds, *683 
blood plasma protein regeneration controlled 
by diet, 478 
comparison of antigenic properties of defatted 
eo bacilli and their derived proteins, 
decomposition of tuberculoprotein, starch and 
gelatin by dry grinding, 938 
hypersensitiveness and immunity to foreign 
proteins, 943 
in Blood: See Blood, protein 
Prostate, conditions induced by _ estrogenic 
compounds in coagulating gland and prostate 
of mouse, 947 
Pseudorabies; immunological relationship of 
pseudorabies (infectious bulbar paralysis, 
mad itch), 800 
multiplication of virus in testicle tissue of 
immunized guinea-pigs, 324 
Psittacosis, diagnosis in man by means of in- 
jections of sputum into white mice, 138 
growth of virus in tissue cultures, 636 
human, pathologic anatomy, 133 
in developing egg, 636 
Puerperal Infection, serological differentiation of 


Ricin poisoning, reticular reactions and func- 
tions of splenic lymph follicles in, 482 
Riegel, C.: Study of bile from human gall- 

bladder, 161 
Rigdon, R. H.: Early lesions following intra- 
venous administration of filtrable staphylo- 
coccus toxin ; study on dog and rabbit, *201 
—_ F. J.: Studies on spontaneous recovery 
from pneumococcic infection in guinea-pig, 


Setasiee, 0. H.: Clinical and experimental 
study of macrophage system of lungs in re- 
— to recovery from lobar pneumonia, 


Roentgen Rays, development of multiple tumors 
in tarred and radiated mice, 493 
effect on carbohydrate tolerance in cancer, 492 
effects of gamma rays of radium and of roent- 
gen rays on lymphomatosis of mice, 806 
Therapy; See under names of diseases 
Roffo’s test in cancer; statistical results of 
11,000 cases, 491 
Rosebury, T.: Susceptibility to dental caries in 
rat; influence of calcium, phosphorus, vita- 
min D and corn oil, *697 
Susceptibility to dental caries in rat; influence 
of orange juice and acid-base balance of 
diet, *857 


Rosen, 8. H.: Effect of hypophysectomy on nat- 
ural resistance of adult albino rats to hista- 
mine poisoning, *222 

Rosenow, E. C.: Variations in cataphoretic 


hemolytic streptococci from _ parturient mobilities of streptococci isolated weekly for 

women, 940 1 year from nasopharynges of 2 groups of 
Purpura, thrombocytopenic, associated with well persons, from raw milk and from lab- 

adenocarcinoma of stomach in young adult, oratory strains, 164° 

*247 Rottino, A.: Multiple aneurysms, probably 


Pylorus, adeno-acanthoma, 806 


syphilitic, associated with rheumatic car- 


ditis, 655 
Rabbit pox, 137 Rubenstone, A. I.: Primary tuberculous peri- 
with reference to epidemiological factors, 324 carditis, 168 


Rabies, experimental, in white mice and at- 
tempted chemotherapy, 140 
morphogenesis of Negri bodies, 638 
Radiation: See Radium; Roentgen Rays; and 
under names of various diseases 
Radium, action on cancer cells, 645 
action on inorganic structure of tumor cells 
as shown by micro-incineration, 64 
effects of gamma rays of raditim and of roent- 
gen rays on lymphomatosis of mice, 806 
»Ravdin, I. 8.: Study of bile from human gall- 
bladder, 161 
Recklinghausen’s Disease: See Osteitis fibrosa 
wee H. A.: Etiology of amyloid disease, 


a ig | Tract, diseases; coryza of domestic 
‘owl, 
extramedullary plasma-cell tumors of upper 
air passages, 947 


-—- - B.: Pathology of B virus infection, 


Sachs-Georgi Reaction: See under Syphilis 

Sachs-Witebsky Citochol Test: See under 
Syphilis 

es” ee forceps and retractors made from, 


Sailer, S.: Visceral neurogenic sarcomatosis, 653 
7 glands, heterotypical epithelial tumors, 


Sanes, S.: Carcinomatous cirrhosis of liver with 
sarcomatosis of peritoneum, 813 
Saphir, 0 Serpentine aneurysm of internal 
carotid artery with resulting encephaloma- 
lacia and cerebral hemorrhage, *36 
Sarcoma, absorption of protective agent from 
rats resistant to transplantable sarcoma, 145 
ammonia production by sparing effect of car- 


Reticulocytes, fragility and maturation of, 129 bohydrate, 490 
Reticulo-Endothelial System: See also “Mono- rr paeeaines: slimy 
nuc 8; ete. beha : 
—_. ~~ reticulosis (monocytic leuke- bone Sy ag — ee 
mia), . t - 
reticulo-endothelial sarcoma of spleen, report oO * yn ow gg: gaamamae ————- 
of case, *752 carcinomatous cirrhosis of liver with sarco- 
Rheumatic Fever, course of rheumatic heart dis- matosis of peritoneum, 813 
ease, 311 diffuse, of cndomnetriom ; report of case, 662 


lesions of coronary arteries in, 318 
multiple aneurysms, probably syphilitic, asso- 
ciated with rheumatic carditis, 655 


effect of bromcaproic acid on rat sarcoma, 803 
bar of goiter-producing diets on growth of 
— sarcoma and melanoma in ani 


myocardial Aschoff body, 317 ae 
relationship between rheumatic and subacute onan. of bone, 642 
bacterial endocarditis, 137 Seine, 490 
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Sarcoma—Continued 

growth-promoting and growth-inhibiting prop- 
erties in blood of mice resistant to tar- 
sarcoma, 643 

influence of hormones on growth of carcinoma, 
sarcoma and m a in , 146 

influence of magnesium on growth of car- 
cinoma, sarcoma and melanoma, 804 

leiomyosarcoma of gallbladder, 961 

leiomyosarcoma; primary, of stomach, report 
of 2 cases, *590 

leiomyosarcoma uteri, different forms of, 959 

leukemia transmissible by spindle-cell sarcoma 
in mouse, 644 

lymphosarcomatosis, 652 

myxosarcoma, 803 

physiological validity of enzyme (amylase) de- 
terminations in tumor tissue, 804 

ce en of spleen, report of case, 
. 


round-cell, spindle-cell and neurogenic ser- 
comas of lip, 

Rous, study of serum of chickens resistant to, 
494 


Rous tissue grafts in susceptible and resistant 
chickens, 494 
spindle cell, arising in fistulous tract, 658 
utilization of simple derivatives of glucose by 
mouse sarcoma, 4 
visceral neurogenic sarcomatosis, 653 
Scar: See Cicatrix 
Scarlet fever, group infection and immunity 
during epidemic in boys’ school, 3 
visceral pathology in, 655 
Schelling, V.: Serum phosphatase in completely 
depancreatized dogs, 162 
Schick Test: See Diphtheria 
Schizophrenia: See Dementia praecox 
Schubert-Dannmeyer test for cancer, 946 
Schultz, E. W.: Therapeutic and prophylactic 
— of poliomyelitis immune serum, 
1 


Schwannomas, origin and nature of pigmented 
nevi (schwannomas), 950 

Sclera, blue, 316 

Sclerosis: See also Arteriosclerosis 

tuberous, with unusual lesions of bones, 793 

Scorbutus: See Scurvy 

Scurvy, histological effects of potassium iodide 
and thyroid substance on thyroid of guinea- 
pig in, 480 

Secretions, Internal: See Endocrine Glands 

Serodiagnosis: See under names of reactions, as 


Kahn Test; Wassermann Reaction; etc. ; 
= under names of diseases, as Syphilis; 
etc. . 

Serum, concentration of antibody in immune 
serum, 943 

thermostabile bactericidal substance in human 

serum, 

Sharnoff, G.: 


Acute valvular endocardiiis in 

new-born, *582 

Sheard, C.: Variations in cataphoretic mobilities 
of streptococci isolated weekly for 1 yoar 
from nasopharynges of 2 groups of well per- 
sons, from raw milk and from laboratory 
strains, 164 

Siebert, W. J.: 
cartilage in chickens, * 

Silberberg, M.: Behavior of transplanted spleen 
with reference to tissue differential of hemo- 
poietic organs, *216 

Silicosis: See Pneumoconiosis 

Siltzbach, L. E.: Pathology of giant tuber- 
culous cavities, 658 

Simonds, J. P.: Late changes in liver induced by 
= obstruction of hepatic veins, 

Simpson, J. C.: Tumor in wall of jejunum com- 

of pancreatic tissue, 956 

Sirenomelus, 794 

Skin, cancer and increase in incidence of pri- 
mary tumors of lung in mice exposed to 
dust obtained from tarred roads, 643 

cancer; basal cell carcinoma with cyst for- 
mation, 495 


Le ag Yona of skin and 
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Skin—Continued 
— in scar protected with insulating tape, 


melanotic neoplasms, 489 
a » tuberculin, effect of acute diseases 


on, 7 
Bh... of skin and cartilage in 
chickens, *28 
Smallpox, vaccination; agglutinogens of strain 


of vaccinia elementary bodies, 800 
vaccination; flocculable substance of vac- 
cinia, 800 
Smell, parosmia in tumorous rement of 


1 
Goeninative studies on blood 
isceral pathology in scariet 


es ; d International Congress for 
Microbiology, 477 


Society TRANSACTIONS: 
ee Society for Experimental Pathology, 


Buffalo Pathological Society, 306, 502, 813 
Chicago Pathological Society, 500, 810 

Los Angeles Pathological Society, 951 

New York Pathological Society, 649, 958 
— Pathological Society, 165, 497, 


Sodium dehydrocholate; renal lesions following 
injection of sodium dehydrocholate in ani- 
mals with and without biliary stasis, *866 

salts, .¥ in sustaining suprarenalectomized 


dog, 125 

Sohval, A. aed 
cases, *4 

Two rare , a of cardiovalvular disease 

presumptively syphilitic in origin, *175 

Sophian, L.: Methods of grading mammary car- 
cinoma compared with clinical outcome, 660 

Sorbitol-trehalose test for differentiation of 
Streptococcus pyogenes from man and from 
animals, 143 

Sound, immunological study of effects of intense 
sound vibrations on egg albumin, 

Specimens, embedding in glycol stearate, *445 

Spencer, H. J.: Multiple aneurysms, probably 
—, associated with rheumatic car- 

Sphenoid bone, adamantinomas of hypophyseal 
stalk and sphenoid bone, 948 

Spina bifda; duplication of spinal cord with 
spina bifida and syringomyelia, *882 

eer Cord: See 


; etc. 
corticospinal fibers arising in premotor area 
of monkey, 313 
——— of spinal cord with spina bifida 
syringomyelia, *882 
multiple h t 
lia (Lindau’s disease), 3 
paraplegia of pregnancy . combined 
degeneration of cord), 1 
Spine, axial skeleton in anencephaly and 
craniorachischisis, 485 
chordoma of vertebra, 147 
Spirochaeta ; spirochetal abscess of liver, *253 
Spirochetosis Icterohemorrhagic: See Jaundice, 
spirochetal 
Spleen, behavior of transplanted spleen with ref- 
erence to tissue differential of hemopoietic 
organs, *216 
formation of bilirubin in tissue cultures of, 315 
morphologic effects of splenic autolysates, 127 
reticular reactions and functions of splenic 
lymph follicles, 482 
a eee sarcoma, report of case, 


siderofibrosis of, in sickle cell anemia, 131 
Splenectomy, effect on latent infection, Epery- 
throzoon coccoides, in white mice, 325 
— + pore from mice to splenectomized 
rats, 


Gumma of heart; report of 2 


also Meninges; Nervous Sys- 


— syringomye- 
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Sprunt, D. H.: Pertussis; production of inter- 
stitial mononuclear pneumonia with Bordet- 
Gengou bacillus, 155 

—_ and Staining, application of gram stain 

to paraffin sections, *896 
di-nitrosoresorcinol, a new specific stain for 
iron in tissues, *256 
simple differential stain for human hypophysis, 


simple method for staining nerve tissues, 154 

Staphylococci, bacteriophages, 488 

cytolytic and toxic properties, 801 

is a9 A ig variety concerned in food poison- 
ng? 

toxin, fiitrable, early lesions following intra- 
venous administration, study on dog and 
rabbit, *201 

Starch, decomposition of tuberculoprotein, starch 
and gelatin by dry grinding, 938- 

Stebbins, G. C.: Thrombocytopenic purpura as- 
sociated with adenosarcoma of stomach in 
young adult, *247 

Steen, H. M.: Generalized tuberculosis in new- 
born, 166 

Stenn, F.: Etiology of agranulocytosis, *902 

Sternum, changes in sternoclavicular joint in re- 
lation to age, 797 

Stewart, H. L.: Lipids in liver of cat during 
bile stasis and biliary decompression, *535 

Renal lesions following injection of sodium 
dehydrocholate in animals with and without 
biliary stasis, *866 

Stomach: See also Gastro-Intestinal Tract; 


Pylorus 
acidity in pulmonary tuberculosis, 134 
adenocarcinoma, thrombocytopenic purpura as- 
sociated with, in young adult, *247 
arteriosclerosis and etiology of ulcer (vascular 
lesions in surgically excised stomachs), *189 
cancer, massive mucoid carcinoma of, 502 
— primary, report of 2 cases, 
s 
necrosis following intravenous injections of 
neoarsphenamine, 500, *891 
Ulcer: See Peptic Ulcer 
Stomatitis, acute experimental, in dogs with 
leukopenia, 633 
Streptococci: See also Scarlet Fever 
cellular reactions to meee on fat from 
mycobacteria and streptococci, 634 
differentiation of Streptococcus pyogenes from 
man and animals by sorbitol-trehalose test, 
143 
effect of dissociation “ * aaa and anti- 
fibrinogenic activity, 8 
hemolytic, fibrinolytic activity 0 of, 137 
hemolytic, of human origin, 3 
hemolytic, toxic serum eae of, 322 
infections, occurrence of antifibrinolytic prop- 
erties in blood in acute streptococcus infec- 
tions, 939 
mixed streptococcodiphtheritic infection, 637 
“roughness” in cultures from endocarditis, 
324 
serological differentiation of hemolytic strep- 
tococci from parturient women, 940 
streptococcal complement-fixation reaction in 
rheumatic diseases, 801 
variations in cataphoretic mobilities of strep- 
tococci isolated weekly for 1 year from 
nasopharynges of 2 groups of well persons, 
from raw milk and from laboratory strains, 
164 
Strumia, M. M.: Degenerative changes in blood 
leukocytes, 498 
Subdural Space: See Meninges 
Sudan: See Fat, staining 
Suer, W. J.: Base-protein-acid compounds, *683 
Sulphurous anhydride, cause of deaths asso- 
ciated with fog in valley of Meuse, 150 
Suprarenalectomy: See Suprarenals, excision 
Suprarenals, atrophy of cortex with Addison’s 
disease, 649 


excision ; effect of sodium salts in sustaining 
suprarenalectomized dog, 125 

excision; histologic changes in kidneys of 
adrenalectomized rats, 125 
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Suprarenals—Continued 
necrosis ; hepato-adrenal necrosis with intra- 
nuclear inclusion bodies, 129 
neuroblastoma (Hutchinson’s type), 166 
neuroblastoma with hepatic "mee simu- 
lating von Gierke’s disease, 165 
paraganglioma of, 165 
possible functional significance of longitudinal 
muscle in adrenal veins in man, *9 
Sweany, H. C.: Value of chemical and patho- 
logic observations in pneumonoconiosis with 
+ rane on silicosis and silicotuberculosis, 


Sweat Glands; relation of adenoma of umbilicus 
to apocrine sweat glands and to adeno- 
fibrosis of mammary gland, 131 

Sympathectomy, tar epithelioma in sympathec- 
tomized albino rabbit, 328 

Synovial fluid, bovine, cellular constituents of, 


158 
Syphilis : _See also under names of organs, as 

Heart ; etc. 

cardiovalvular disease presumptively syphilitic 
in origin, 2 cases, *175 

citochol flocculation test, 809 

flocculation test with antigen ABF (antigéne- 
bruxelles-floculation), 648 

infection with Spirochaeta pallida through 
cohabitation and through placenta, 326 

inflammation in syphilitic and nonsyphilitic 
rabbits, 956 

multiple aneurysms, probably syphilitic, asso- 
ciated with rheumatic carditis, 655 

neurosyphilis, blood Wassermann test in, 496 

relation of yaws to, *596 

“a gumma of heart, report of 2 cases, 

virus, 637 

Witebsky’s confirmatory test, 808 

Syringomyelia, duplication of spinal cord with 

spina bifida and syringomyelia, *882 

multiple hemangioblastoma of spinal cord 

th syringomyelia (Lindau’s disease), 3 


Tar Cancer: See under Cancer 
Teeth, caries; susceptibility to dental caries in 
rat; influence of orange juice and acid-base 
balance of diet, *857 
changes ia tumors of jaw, 797 
mottled enamel in cattle, 479 
susceptibility to dental caries in rat; influence 
of calcium, phosphorus, vitamin D and corn 
oil, *697 
Temperature, hypothermia in hypothalamic 
lesions, 313 
Ten Broeck, C.: Transmission of equine en- 
cephalomyelitis yA ame aegypti, 164 
Teratoma of testis, 
quantitative Caetar of prolan A in tera- 
toma testis, 1 
structure, 644 
Terplan, K.: Demonstration of sucrose in spinal 
fluid of patient with acute encephalitis, 307 
Fat content in blood of right side of heart in 
case of fatal fat embolism, 8 
Testicles, hormone, 632 
teratoma of, 492 
es quantitative behavior of prolan A 
n, 
Tetanus toxin not transported in peripheral 
nerves, 939 
toxin, 2 - yet tem effect of methylene blue 
on, 
Tetany in 6 week old infant, 952 
Third dimension in pathologic investigation, 962 
Thoracic duct, case of thrombolymphangitis as- 
sociated with abdominal symptoms necessi- 
tating exploratory laparotomy, 654 
Thorpe, E. 8., Jr.: Neuroblastoma of adrenal 
gland with hepatic metastasis simulating 
von Gierke’s disease, 165 
Thrombolymphangitis, of thoracic duct associ- 
ated with abdominal symptoms necessitating 
exploratory laparotomy, 654 
Thrombophilia: See Thrombosis 
Thrombosis: See also Embolism 
incidence at necropsy, 320 
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rombosis—Continued 
ge ng polycythemia and thrombosis, 
132 
Thymoma, intratracheal, 330 
Thymus in chemical intoxications, 125 
weight in new-born infants, 484 
Thyroid: See also Goiter; Parathyroid 
adenoma, fat tissue in, 793 
adenoma in experimental animals, 948 
changes “a _ following thyroidectomy 
in rats, 
disease, correlation of mineral — and 
vegetative nervous system in, 125 
endarterial cellular buds of, 132 
histologic effects of potassium iodide and 
thyroid substance on thyroid of guinea pig 
in scurvy, 480 
histologic structure of remaining portion of 
thyroid after cure of exophthalmic goiter 
by subtotal thyroidectomy, 481 
metabolism of isolated surviving tissues from 
animals rendered hyperthyroid with thy- 
roxine, 632 
thyrotoxic myocardial changes, 133 
Thyroidectomy: See under Thyroid 
Thyroxine, metabolism of isolated surviving 
tissues from animals rendered hypertrophied 
with thyroxine, 632 
Tissue: See also Cells 
behavior of transplanted spleen with reference 
2. differential of hemopoietic organs, 
* 
chemistry ; base-protein-acid compounds, *683 
connective; pure cultures of fibroblasts from 
single mononuclear cells, 478 
cultures ; formation of bilirubin in cultures of 
spleen, 315 
cultures, studies of melanoma in, 661 
embedding in glycol stearate, *445 
ss antigrowth effect of lipoid fractions 
or, 
respiration ; relations of tissue metabolism to 
constitutional predisposition to cancer, 495 
variations of metabolism and _ radio-sensi- 
tivity of tissues in bicarbonate and phos- 
phate-buffered media, 646 
Tommer, P. R.: Tumor in wall of jejunum com- 
posed of pancreatic tissue, 956 
Tongue, cartilage rests in, 484 
Trachea, chronic tracheitis and bronchitis, un- 
usual case, 497 
intratracheal thymoma, 330 
a relation of Bacterium granulosis to, 


specificity of conjunctival infection in mon- 
keys following inoculation with trachom- 
atous tissue, 141 
Trichinosis, 486 
Trichomoniasis, vaginal; pathology of vaginitis 
due to trichomonas, 951 
Tricuspid Valve: See under Heart 
Trypanosomiasis, combined chemotherapy of 
experimental trypanosome infections, 488 
ae action of normal human serum, 


Tubercle Bacilli, cellular reactions to acetone- 
soluble fat from mycobacteria and strepto- 
cocci, 634 

colony morphology of, 139 

comparison of antigenic properties of de- 
fatted tubercle bacilli and their derived 
proteins, 939 

decomposition of tuberculoprotein, starch and 
gelatin by dry grinding, 938 

dissociation of, 326 

a skin reactivity to Bacillus tuberculosis, 
4 


Tuberculin: See also Tuberculosis 
effect <. acute diseases on reaction of skin 
to, 
a tual of local hypersensitivity reactions, 
801 


reaction, mechanism of, 943 
Tuberculosis: See also Tubercle Bacilli; and 


under names of organs and regions 





Tuberculosis—Continued 

= ee to, 488 

BC G; riments relative to vaccination 
with Calmette- Guérin bacillus (B C G), 


*343 

B C G; lesions in rabbits following inocula- 
= —_= Bacillus Calmette-Guérin (B 

B C G; stability of colonial morphology and 
pathogenicity of B C G, 486 

complement fixation as related to resistance 
ny allergy in experimental tuberculosis, 


effect of artificial fever on acute tuberculosis 
in experimental animals, 160 

generalized, in new-born, 166 

immunologic and serologic problems, 308 

influence of pu on dissociation of Bacillus 
a er and Mycobacterium tubercu- 
losis, 

isolation of tuberculin-like substance from 
urine of patients with active tuberculosis 
and its practical application as aid in 
diagnosis, 309 

pulmonary, apical localization of, 485 

pulmonary; bronchiogenic cancer combined 
with tuberculosis of lungs, 

pulmonary; clinical and pathologic notes on 
healed case, 168 

pulmonary, gastric acidity in, 134 

pulmonary; histology of tuberculous cavity 
wall, 481 

pulmonary; pathology of giant tuberculous 
cavities, 658 

pulmonary, softening of caseous tubercle and 
its results, 322 

pulmonary; total cavernous tuberculosis of 





left lung, 483 
value of chemical and ,patetae observa- 
tions in emphasis 


on silicosis and pwn lb of 500 
Tumors: See also Adeno-acanthoma ; "Adenoma ; 
Arrhenoblastoma ; Cancer ; Ganglioneuroma : 
Hemangioblastoma; Sarcoma; and under 
names of organs and regions 
action of radium on inorganic structure of 
ped cells as shown by micro-incineration, 


ambivalent effect of single acute trauma on 
growth of transplanted mouse tumors, 144 
and tumor-like conditions of lymphocyte, 
oo erythrocyte and reticulum cell, 


congenital partly malignant neoplasm of sci- 
~ nerve with consecutive elephantiasis, 


extramedullary plasma-cell tumors of upper 
air passages, 947 

granulosa-cell tumors of ovary, 947 

mixed tumor of fundus uteri, 953 

of frog “Rousse,” 330 

production in fowl with colloidal solution 
of 1:2: 5: 6-dibenzanthracene, 644 

structure and behaviour of cells in tissue 
cultures of, 807 

study of standard breeds of rabbits in rela- 
oy to transplantable malignant tumor, 

transplantation from mice to splenectomized 
rats, 803 

transplantation, genetic studies on, 144 

virus-induced mammalian growth with 
characters of tumor (Shope rabbit papil- 


loma), 641 
Tunnicliff, R.: Effect of dissociation of strep- 
tococci on their fibrinolytic and anti- 


fibrinogenic activity, 811 
Typhoid bacilli, properties of Vi antigen of, 799 
carrier; immature rabbit as experimental 
urinary and fecal typhoid carrier; effect 
of hexamine treatment, 637 
Typhus, immunization with formolized tissue 
cultures of typhus Rickettsia, 799 
studies, 489 
tissue cultures in, 638 
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Ulcers: See Peptic Ulcer; and under names 
of organs 

Ulna, p intramedullary neurogenic sar- 


relation of adenoma of umbilicus to apocrine 
— pra and to adenofibrosis of mam- 

mary 
Undulant fever, pathogenicity for cattle of Bru- 
cella strains from undulant fever in man, 


141 

Urine, isolation of tuberculin-like substance 
from urine of patients with active tuber- 
culosis and its practical application as aid 


in . 
— in, in persons exposed to silica dust, 


Uterus, anaphylactic reaction 

inhibitory substances, 802 
benign “Sicltele cleat content of, 145 

cancer ; histologic classification of cancers of 

uterine cervix and relation between growth 

> a and results of radium treatment, 


fibroids, le may origin of, 949 

hydatid moles in cattle, 938 
leiomyosarcoma, different forms of, 959 

malignant mixed tumor, 148 

mixed tumors of fundus uteri, 953 


Vaccinia: Goo en. vaccination 
Trichomoniasis 


7 . vaginal 
van den Bergh Reaction: See. Blood, bilirubin 
Variola: See Smallpox 
Veins, hepatic late changes in liver induced 
by mechanical obstruction of, *571 


after removal of 


filterabie, interpretation of, 137 
fixation and protection Ngee by cells of 


susceptible animals, 
pathology of B virus infection, 657 
Viscera ; visceral neurogenic sarcomatosis, 653 
Vitamin A deficiency in spite of adequate diet 
atresia of bile ducts and 


fluence of lum, phosphorus, vitamin D 
and corn oil, *697 


Walsh, T. E.: Effects of local immunization 
of upper respiratory tract of rabbits 


against us, type I, 158 
Warner, E. D.: Quantitative studies on blood 
coagulaticn, 163 
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Warren, C. F.: ieee constituents of bovine 


Warren, §8.: Parathyroid glands; histologic 

a. Kk. of parathyroid adenoma, "#823 
Reaction: See also §:; 
Wai of meteorological influences in serum 

reactions (Wassermann, Kahn, etc.), 163 

Wax model, cyanotic atrophy of liver; wax 
model reconstruction, *837 

Walduan, F ts Wee Pathak f iymphogran- 

‘ W.: atho Ci) 

ee nae inguinalis, ‘eT 


Weil, A.: Duplication of spinal cord with 
spinabifida and syringomyelia, *882 

Weil’s ag ag See Jaundice, spi 

Weintraub, S.: Spindle cell sarcoma arising in 
fistulous 658 


Welss, | C.: Proteolytic enzymes of monocytic 
polymorphonuclear pleural exudates, 


Wells, H. G.: Dwarfism on esa —_ lingual 
ond cyutie hypephe Ps + etauttial 
, on ° 
mononuclear — with Bordet-Gen- 
gou 4 &¥h 


- Williams, ax , See of yaws, aaa 


ally fA of yaws to syphilis, 

Williams, J. E.: Pertussis; production of in- 
terstitial mononuclear pneumonia with 
Bordet-Gengou bacillus, 155 

Wisconsin law on blood tests, 931 

Wiseman, B. K.: Experimental studies demon- 

strating reciprocal relationship orn 
—- lymphopolesis and myelopoiesis 


Witcbeky, E.: Some immunologic and sero- 
logic problems in tuberculosis, 308 
beg —~ 4 “ee Reaction: See under 


yp 
Witherspoon, J. T.: Hormonal i ote of endo- 
metrioma ; a hypothesis, 


Xanthogranuloma, retroperitoneal, 946 
Xanthoma of heart, 935 


Yardumian, K.: Primary gastric leiomyo- 
sarcoma; report of 2 cases, *590 

Yaws: See Frambesia 

Yeast: See Fungi; Vitamin 

Yellow Fever, encephalomyelitis produced by 
neurotropic yellow fever virus, 143 
lusion bodies in 


Zeckwer, I. T.: Changes in pituitary gland 
following thyroidectomy in rats, 159 

Possible functional significance of longi- 

tudinal muscle in adrenal veins in man, *9 
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